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much rejoyce to ſee that Exqui+ 

ſite ſearcher of Nature, the Illu- 
firious Robert Boyle, come abroad 
again, as knowing he never does fo, 
but when richly turniſht with very 
Inftru&ive and Uſeful matter, He 
preſents you here with a Treatile of 
New Obſervations aud Experiments, in 
ordey to an Experimental Hiſtory of Cold, 
This is the Body of the Book, but ir 
comes accompanied with ſome Prelzs 
minaries, and an Appendix, whereof 
the former contains New Thermometre- 
cal Experiments. and Thoughts, the lat- 
ter an Exercitation about theDoFrine of 
Antiperiftaſis, followed with a ſhore 
Examen of Mr. Hobs's Doftrize, touch- 
a 2 ing 


I Am fully perſwaded, you will 


zng Cold, . From all which. it will 
more and more become manifeſt, 
with what (piritand care this Excel- 
lent Perſon advanceth real Philoſo- 
phy, with what exa@neſs he purſu- 
eth his Engagement therein, and how 
great caution he uſeth, that nothing 
may ſlide into the Philoſophical 
ſtore, that may prove prejudicial to 
the Axioms and Theories hereafter 
perhaps to be deduc'd fromthence. 

Having thus ſhortly given you my 
ſenſe of the ſubſtance of this Confſi- 
derable Treatiſe, I am now to adver- 
tiſe you of one or two circumſtances, 
neceſlary to be taken notice of inits 
peruſal, 

One is, thatthe Noble Author be- 
ing at Oxford, when the Book was 
printed at Lozdoz, he hopes the Rea- 
der will not impute to him the Errors 
of the Preſs, which yet he 1s per- 
{waded will not be many, and out of 
which muſt be excepted a Blank or 
two, occaſiond by this, Thar the 
Authors Papers being near two years 
fince given to be tranſcribed to one, 
whoſe kill in writing was much 
Areater, than ( as 1t afterwards ap- 


peard ) 
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pear'd ) his knowledge of what was, 
Or was not good ſenſe, or true Eng- 
liſh ; this perſon ſuddenly going for 
eAfrick before the Tranſcript had 
been examin'd, and not taking care 
to leave allthe firſt Copy, the Aus 
thor found, (beſides ſeveral Blanks, 
that he filled up out of his Memory, 
or by repeating the Experiments, 
they belonged to ) one or two, where 
he was not able to repair the Copiſts 
omiſhons : And beſides unexpectedly 
met with very many Paſlages ſo mi- 
ſcrably handled, that by putting him 
to the trouble of writing almoſt a 
New Book, when part of this was 
already inthe Preſs, it much retard- 
ed the Publication of that, which now 
comes forth, 

The other is, That, whereas in the 
Preface ſome paſſages are ſo penned, 
as to ſuppoſe the Book to be publiſh- 
ed early in the Winter, the Reader 
15 to be advertisd, That the formcr 
part of the Preface was ſent a good 
while ſince to the Preſs, though- the 
latter, however then written out, 
was hindred from accompanying it, 
by ſome hopes of the Authors to gain 
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by delay an opportunity ( he miſſed 
of ) topertet an Experiment he was 
defirous to inſert; and that, when 
the Froſt began, which was late in 
the ſeaſon, the Coldneſs did within 
a while arrive at that degree, thatby 
ies operation upon the moiſten'd pas 
per, it long put a ſtop tothe Pro 
ceedings of the Preſs, Bur the Au- 
thor, that he might neither be quite 
defeated of his aim, nor diſappoint 
the Curious of their ExpeQation, did 
in the firſt or ſecond week of the 
Froſt, which was abour the end of 
the year 1664. preſent the Royal Soctes 
ty with divers Copies of the Hiſtory of 
Cold, though the Book were not then 
quite printed off, And theſe Books 
being ſo near finiſh'd, that of 21, Se- 
&ions, whereot the Hiſtory of Cold 
conſiſts, the Preſs had then reach'd 
to about the 19. and I had the 20. in 
my hands to ſupply it, when the wea- 
ther ſhould permit; the Author 
hop'd, that by feaſonably communi- 
cating ſo much of his intended Trea- 
tiſeto fo many of the Y:riuoſs, that 
were the likelieſt to make uſe of it, 
he had pretty well provided _— 
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the Prejudice, that might otherwiſe 
accrue from the {lownels of the Preſs, 
and therefore allow 'd himſelt to ſub- 
joyn to the Hiſtory, the dilcourle of 
Antiperiſtaſis, and the Examen of 
Mr, Hobs's Do- 


ſande . Inbiett. ; Tf 157 caſe of Cn 


And finding the froſty weather to 
continue later, than was expeced 
( which had he foreſeen, before his 
Hiſtory was printed off, it would have 


given him opportunity, of Enlarge- 


ments.) he hopes the Publication may 
not be yet top late for diligent Reads 
ers, to make ſome uſe of the ſeaſon 
tor examining his Experiments, or 
trying ſome of the New ones, thoſe 
may luggeſt, And therefore for the 
quicker diſpatch of the Book, he pur 
poſely omirs, and reſerves for ano- 
ther occaſion, beſides the papers, 
that he hath not yer given me, {ome 
that I have already in my hands. 
And *tis, I preſume, for the ſame 
reaſon, that he forbears to publiſh, 
what he long ſince writabout the Or» 
£tne of Forms and Qualities, in a (mall 
Trac, 


k * It was thought needleſs to inſert 
arine * as be- My. Hobs's Scheme, touching this 


longing to*® the ſubje#,' becauſe it only ſhews, that 


Tra&, which he had thoughts of 
ſending forth in the company of the 


enſuing H:ſtory, as a Ditcourſe fit to. 


be an Introduction as well to Thar, 
as to his Hiſtorical writings about Co- 
lours and ſome other Qualities, © 
This is all the Advertiſement I had 
togiveyou, And ſeeing it would be 


alrogether impertinent, for me to 


take any pains, or to uſe any Art to 
procure a Guſt for a Book, compo- 
ſed by Mr. Boyle, Ihave no more'to 
ſay, bur that the Author 'being ſd 
Generous as to oblige Forrain Nati- 


Ons as well as his Own, has already 


taken care of having it put into La- 
tine, Farewell, ie 


London, Match 10. | 
1662 H, O. | 
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THE AUTHORS 


PREFACE 


INTRODUCTORY. 


Old is ſo barren a ſubjet, and 

{ * affords ſo few Experiments, that 
are either very delightful for 

their ſurprizing pretttneſs, or Very C0n- 


ſiderable for thetr tmmediate uſe, that 
inſtead of aamiring, that any of my friend's 
ſhould wonder at my haUing been inducd 


to write of ſuch a Theme, I freely confeſs, 
that 1 have been ſometimes tempted to 
wozder at it my ſelf; and therefore I 
think my ſelf oblig'd to grue my Readers 


4n account of theſe three things, Why [ 


thought fit to write of (old at all > For 
what Reaſons 7 have treated of t after 
the manner to be met with in the enſutn 
Book > And, Why 1 ventare my as; 
niſhed Colefions about it, abroad (0 
001 > 
I. Toſatesfie the firſt of theſe Querzes, 
T have ſeveral things to ſay, | 
A ol And 


The Preface 


' eAnd firſt, That the ſubje# 1 have 
choſen is very noble, and important ; 
for ſince Heat bas ſo general an 1itereſt 
 #n the Produfttons of Natures Phano- 

mena, that ( Motton excepted, of which 
it tsakind) there is ſcarce any thing in 
Nature, whoſe Efficacy is ſo great, and 
ſo diffus'd, it ſeems not likely, that its 
eAntagoriſt, Cold, ſhould be a deſpt- 
cable Quality, And certainly Cold, and 
Heat, eſpecially when imploy'd by turns, 
are the two grand Inſtruments by which 
Nature performs fo many of her Operati- 
ons here below, that our great Verulam 
aid not ſpeak inconſiderately, when be cal- 
led Heat the Right hand of Nature, and 
Cold her Left. eAndthough 17 our tem- 
perate Climate the Effefs of Cold ſeem not 
zo be very remarkatle, yet beſides that, 1n 
more Northern Regions they are. oftex- 
zentimes ſtupendious, the Nature of that 
Qaality muſt reeds be very well worth our 
conſidering, tf it were but for the Power 
zt has to moderate and check the Operati- 
085 of Heat, upon which account alone, 
zf there were n0 other, it may belook'd 
&pon as ſo conſiderable a Quality, that 
even leſſer Diſcoveries about it, may both 
be acce ptable and prove uſeful, 
In 


IatroduQory, 


Tn the wexs place I ſhall repreſent; 
that notwithſtanding Cold's being ſo im- 
portant a ſubjef, it has hatherto been als 
moſs totally neglefied, For I remember 
not, that ay of the Claſſick Authors, Iam 
acquaited with, hath ſaid any thizg af tt 
that i conſiderable, They do indeed gee 
zerally treat of it, as one of the four firſt 
Qualities, But that which they are wont 
to ſay, amourts to little morethen that *tis 
a Quality that does congregate both 
things of like, and things of unlike na- 
ture, The U#ſatisfaftorineſs of which 
vulgar Definition, Thad ſome years ago 


trfe,) And having grven us this incons 
ſtderate Deſcription of Cold, they com; 
monly take leave of the ſubjet, as if it de- 
ſerved no further handling, then could 
be afforded it 1n a few Lines, wheretn in- 
aced they (ay too much about it, but not 
cnough, Andeven among other Wri- 

ters of Bodzes of Natural Philofophy, or of 
the Doftrine of Meteors it ſelf, the Rea- 

der will find, how little of true and pertt- 

nent has Leen contributed to the enſuing 

Hiſtory of Cold. And though among 

the Vulgar, and the Writers that adopt 

therr Treas without examining them, 

|  b3 
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The Preface 
1 find ſame few particulars aeltuered, 
zouching Cold ; yet (ome of them are ſo 
untrue, 4d others ſo uncertain, that 
they bave furniſhed me with little elſe, 
then the neceſsity of Queſttoning, or of 


daiſproving them; ſothat when I conſude- 


red all theſe things, 1 could not but take 
notice, that very little has been hitherto 


ſaid of Cold, by thoſe Schoolmen, and | 


other writers, ( that I have yet met with ) 
ho have profteſſedly, (though but per- 
funtiorily, and, as it were,tncudentally ) 
treated of it, But yet inſtead of thiuk- 
:ng it a Diſcouragement, that ſo many 
Learned Men, towhom that Quality conld 
not but be obUious, and to whom it was as 
familiar as tome, had in ſo many Ages 
ſaid little or nothing of it to the purpoſe 
1 found this Very thing an itruitation to 
my attempt, that 1 might in ſome mea- 
ſure repair the Omiſſuns of Mankinds 
Cartoſity towards a ſubjeR ſo conſiderable, 
and ſo diffusd, by trying what T could do 
toward founding the Hiſtory of a Quality, 
which bas been hitherto ſo neglefied, as if 
all men judg' dit either unworthy of being 


cultivated, or arncapable to be impro- 
ved. 

eAnother inducement to me was, that 
— bovingh 


: Introductory, 
having ſix or ſeven years ago written ſome 
Traits ( though I bave not ſince had op- 
portunity to publiſh them) 1n.order to the 
Hiſtory of Heat and Flame ; it ſeem'd 
the more proper for me to treat of the con- 
trary quality, Cold, ſince according to 
the knows rule, confronted Oppoſites 
give themſelves a. mutual Illuſtrati- 
on. eAxd another inducement of almoſt 
the ſame Nature, was afforded me by ve- 
membring, that whereas Cold 1a its high- 
er degrees, 1 wont to be communicated to 
us y the Air, ( whenceſoever the Atr has 
it,') and I have onſeveral occaſions been 
oblig'd to treat of divers Propertzes of the 
Atr, as of its weight azd (ſpring ( in my 
Phyſico- Mechanical Treatiſe ) of the 
ſeveral ſtrengths of that ſpring, tn proz 
portion to the degrees of the airs Conden- 
ſation, the Experiments of which, ye- 
Aucd into Tables, were. firt-publiſh'd 
(4d for ought 1 yet. kuow made.) by 4, 
( tn the defence of that Book againſt Fran- 
ciſcus Linus * ). aud of divers other + cy,1e, 
Qualities of the azr 1 ſeveral paſſages of the fifth of 
our other writings, which 'twere now ſu- iſe _—_ 
perflaous to take notice of ; all this made 
zt appear conventent enough, . that among 
other Attributes of the Air, which we 
EE erthey 


The Pracefe 
ezther have -had,or expe to have occa- 
ſton to treat of, ſo eminent and diffus'd a 
oe gs its Coldneſs, ſhould not be left 
untouch'd ty the ſame Pen, NEU 

But though neither any, nor all theſe 
endacements had been ſufficient to ingage 
me to draw together, and recruit my 6+ 
ſervations concerning Cola, there was 
another, that could wot miſs of prevail:ng, 
The Command of the Royal Society, 
empos'd on me tn ſuch a way, that 1 
thonght,it would leſs misbecome me to obey 
zt unskilfully, then not at all, Eſpectally 
frzce from ſo Illuſtrious a Company 
( where Thave the Happineſs not to be 
bated) Imay tz my endeavours to obey 
and ſervethem, hope to find my failings 
both pardoned, and made Occa(ons of abfs 
eovering the Truths,1 atm'd at. 

II. After this Account of the Motives 
that indac'd me to reſolve to draw together 
the Notes T had on ſeveral occaſions. ſet 
down, about the Phznomena of Cold, 
it may be now expetted, that I render 
ſome reaſon, why 1 have thus digefied 
them, and why 1have not written the 
folowing Treatiſe in a more accurate way, 

Firſt then 1 readily acknowledge, that 
the Method #6 not exafi, Nay, that it : 
| | leſs 


Introducory, 
Ifs ſo then the Scheme of heads of Inquiry, 
that I drew up to grve my ſelf a general 
Proſpef of the ſubje# 1 was tohandle, 
But whe 1had conſidered, how compre- 
henſiuve a Theme 1had pitch'd upon, and 


| how much more comprehenſrue, future 


aiſcoveries and hints might make it, I 
thought, it altogether unaduiſable for me, 
that bad 20 more time, wor 20 more op- 
portunity then 1 had, when I began to 
compile the following Hiſtory, to engage 
my ſelf to a methoa,, according to which I 
was not perhaps able to treat of azy oze of 
the priucipal parts of the deſzgned Hiſto- 


\ 7Y. And yet on the other ſide, being 


unwilling to huddle my Experiments con- 
faſedly together, 1 thought it an exped:- 
ent, that might in great part decline both 
thoſe Inconventences, to draw up 4 com- 
pany of comprehenſive Titles, under 
which might commodiouſly be rang d moſt 
of the Particulars I had obſeruy'd, reſer- 
Ving thoſe few, that were ot ſo eaſily re- 
ferable to any of thoſe, to be thrown at laſs 
znto a Sefion by themſelves, And this 1 
the rather did, becauſe I would not, by a 
Confinemext to a ſirit method, diſcous 
rage others from continuing the Hiſtory, 
by adding new Titles to thoſe 21: 1 have 
EE ts b 4 treated 


The Preface 


treated of, as well as by inſerting other 
Experments or ObſeruUations 1 any of 
them, 

That the Sections or Titles are Very un- 
equal, will not, 1 preſume, be much 
blam'd by them, that conſider, that my 
Deſign being to ſet down Matters of Fat, 
zot write @ complete and regular Treatiſe, 
the length of each Sefton was to be deter- 
mined yot byits Proportion, to that which 
went before It or followed after it, but by 
the numer and condition of the Pariicu- 
lars that were to compoſe it, And 1 
thought it much more pardonable, that 
any of the Settions ſhould be diſproportio- 
zately ſhort, then lengthened either by un- 
truths or by impertinencies, 

Some of the accounts will probably to 
ſome Reaaers appear too prolix ; and 1 
could ery eaſily, as well as willingly, have 
prevented that otjefiion, if 1 had not 
more conſulted the ſcope of the Book, then 
the eaſe or Reputation of the Writer, But 
my deſign betng, not enly to gratifie ſome 
Readers, Lut to aſſiſt others to proſecute the 
work I bad begun, as the Experiments 
are moſt of them zew, and many of them 
tri d by methods hitherto unprafis'd , 1 
Soncery'd my ſelf otlig d toſet down oe 


IntcoduQory. 


mhat circumftantially, not only the Events, 
but the Manner of my Trials, that I 
might at once, bath the better ſa'r5fie the 
ſcrupulous, and be afsiſtazt to thoſe that 
would ex amine or. repeat ſuch Expert- 
ments, aid alſo grattfie thoſe, who are 
pleas'd to think, that a ſomenhat aſs:du- 
ous Converſation with Nature, may hate 
gruen me ſome little faculty in deviſing 
Experiments, and the ways of making 
them, above thoſe that have been conver- 
ſat only with Books and Notions, eAzd 
1n ſome of the following Trials 1 ras the 
more tuduc*dto ſet down all the principal 
circumſtances, becauſe, that being not to 
be made, but by the help of Glaſſes shilſul- 
ly ſhap'd, and Hermetically ſeaFd, and 
other Inſtruments and Operations, that 
require more tools, and more of mazyual 
Dexterity, then every ingenious Man is 
Maſter of ;, "ts very likely that moſt Rea- 
ders will zot be able, or perhaps nilling, 
to recterate ſuch Trials, and therefore 
will be glad to find them ſo deliver d, as 
that they may without too much danger ac- 
quieſce in them, as being made with Di- 
ligence, as well as Fatthfulzeſs, The 
latter of which Qualities will, I preſume, 
be allon'd me, as well upon the account of 

the 
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the plain and ſimple way, wherein matters 
of fa# are delivered in the following Book, 
as upon the ſcore of the Teſtimonies, that 
even eAdverſaries, as well as others, 
have thought fit to grue to the Hiſtorical 
part of my former Treatiſes, And (to 
intimate That on this occaſion ) this firif 
Fidelity to Truth I ſcruple ot to own, 
though per haps it may be atteuded with an 
znconventence tu point of Reputation, 
that writers of leſs Veractty are leſs expe- 
ſedto, For Ihave found by Experience, 
that ſome er, who probably would not 
mention the Experiments of moſt others, 
without vouching therr Authors, for fear 
of loſing their own credtt, 118 caſe the thing 


related ſhould not prove true; have, 


without taking the leaſt notice of me, made 
#ſe of ſuch Experiments of mine, as 1 
have ſtrong motzues to think they never 
made nor ſaw, only becauſe they had been 
related by one, after whom they thought 
they might without a hazard of their cre- 
art delruer any Matter of Fa, And 
the liberty that ſome have allow'd them- 


| ſelves in adopting my Communications 


(ſuch as they are ) ts notorious exough to 
have been publickly complais'd of more 
then once, by Perſons that are meer 
| ſtrangers 


Introductory. 


ſtrangers to me, , But though 1 had not 
the Probability, which the Notice, that 
begins to be taken of tt, ſeems to give me, 
of baving ſome Juſitce done me ; yet Ve 
racity is 8 Quality that does, I think, ſo 
well become 4 Chriſtian and a writer of 
Natural Hiſtory, that I had \much rather 
#dergo any Diſadvantage, I may be ſubs 
je& to for tt, then declize the Praftice of 

it, But to retutn td the followiys Hiſtory, 
I tonfeſs the Prolixity. of ſome paſſ4s 
ges of our Hiſtory 6 zncreas'd by thetran» 
trons, excnſes,. aud ſuſpitions that are 
made uſe. of 13 thems but 1 tornfeſs too, 
That if this way of writing be a. fault, it 
was not always caus'd by inadvertency. 
For a3 to what #5 ſaid to connett. the parts 
of our Hiſtory together, or eXcuſe. the z0t 
proſecuting of this or that particular Tri 
el,” the beedful - Reader may «ftentimes 
percerve, that' they contats in them, 
though not perbaps conſpicuouſly, either 
rautions, or advertiſements, or hints, not 
zmpertenent to iy main ſcope, and 1- 
provable by an attentive Pernſer, And 
&5 for the ſuſpitions and ſcruples ts which 
now 4nd then I may ſeem to have too long 
:ndulg'a, Thad two or three 1nducements 
to 717U8te me to what 4 id, | For the mens 
$103 
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- The Preface 
tion of conjeFnres, that every Reader was 
z0t ſo likely to light upon, might more 
copduce, then at firſt one would think, to 
the main deſign of my 'Boock, which -was 
to begin, and promote the natural Hiſto. 
ry of (old, ſiuce theſe ſuſpitions about the 
cauſes and ſcruples about other things, 
relating to our Experiments, may probas 
ey produce, not only new reaſonings and 
Inquiries, but new Trials-to clear the 
difficulties and determine. the doubts, 
Beſides I thought it not\umiſs_ to take ſuch 
occaſions to make ſome - Readers ſenſible, 
that tomake indubitable inferences even 

from certain Experiments, -46 not near ſo 
eaſie awork, \as many are pleas'd to imas 

gine, © And whereas 1\was* not without 
inducements to think, that ſome Critical 
and Sagaciou Readers, will not only ex- 
tuſe my having taken nottce of ſo many 
ſcruples, (but niſh 1 had-mou d more on 
ſome occaſions, and proges'd ſome in cer 
tain caſes," where 1 have not mention'd 
any, Fthought it might #1te fuch Fea: 
lous Readers to think that I foreſaw divers 
little difficulties and ſcruples,: that might 
be moU'd in (eleral caſes, where F have 
z0t ex preſly taken notice: of them, either 
becauſe I judg'd them eaſje enough to be 
| anſwered 
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a;[wered without: my help, or becauſe the 


things themſelyes were not conſiderable 


enough to deſerve along or ſollicttow diſ- 
courſe to clear them, © eſpectally from 4 
writer, that betng often ur'd himſelf in 
examining ſuch Niceties, was affraid he 
ſhould too much tire the gezerality of his 
Readers, if he ſhould too frequently tnſi( 
apon them, C 

If it be objefted, . that notwithſtanding 
ſome things are ſet ' down prolixly, yet 
other Experiments, that might properly te 
referred to ſome of the Titles Thandle, are 
wholly omitted; I aiſwer, that this were 
zndeed a fault 11 one, that ſhould pretend 
to write full and accurate Diſcourſes of 
the ſubjefs propes'd in his Titles, but not 
zn me, who do not at all pretend to ſay 
under each head all that may be pertinent- 
ly referr'd to it, (for that may prot ably 
be a great deal more then 1s yet come to 
my Knowledge ) but only thoſe Partzcu- 
lars, that Imy ſelfhave trrd or otſercd, 
or at leaſt have recetU'd upon credible Te- 
ſtemony, And perbaps ſome amends may 
be made for theſe Omiſstons, by my has 
wing frequently enough mention'd the 
Experiments, that, when 1 propos d them, 
{ had only deſign'd or attempted without 

| perfefiing 
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porfeFing them, For: the" Experience of 
many Ages has ſhewn us, that hitherto, 
not only men do n0t appear te have made 
any ſtore of Trials concerntng Cold, but 
ſeem notto have (0 much as defign'd it. 
And therefore it ſeem'd not unreaſonable 
to preſume, that it would prove an Aſs 


feſt ance to the Generality of Readers, af 


probable and pratticable , Experiments 
were propes'd to them, Azd ſince tis 
. thermprovement of the ſubjeft that I aim 
et, by whomſoever it may happers to be 
zmprou'd, I thought it bat reaſonable to 
uſe my #ndealour, that thoſe Expert- 
ments, which for want of opportunity 1 my 
ſelf could not try, might be tri'd by others, 
who may be befriended by more favourable 
(Circumſtances, Nor « that great Orzas 
ment and Guide of Philoſophical Hiſto- 
rrans of Nature, the Lord Nerulam 
himſelf, aſbamid to ſubſtitute, on I krow 
wot how many occaſions, bis Fiat Experi= 
mentum, that & a precept or 4 wiſh 
to have an Experiment made, inſtead o 
&u Account of the Experiment made 4 
ready, And yet 4n this mention of things, 
T could wiſh to have tri'd, Thave been By 
wore ſparing then every Reader will take 
zottce of, For 1 judg'd it not diſcreet to 

| mention 
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mention all the Experiments I had 
thought upon, or even already ſet down 
77 ſe everal Catalogues, leſt they ſhould 4 p= 
pear extraUagaiit to thoſe, that are unac- 
quainted with the ſeveral Nottons, aud 
trials, and contrivances, nhich made 
them appear to me z0t irrational, and 
which yet "twould have been tediom, aud 
zot worth while to have particularly men- 
t107'd, 
But that 11 what we have newly ( and 
a little before ) had occaſion to ſay of our 
ways of making Experiments, our meas 
zng may ot be miſconfiru'd, we muſt here 
Advertiſe the Reader, that though in 
many of the following Experiments, the 
contriuances will zot perchance be diſhik d, 
yet tm many others they are far enough 
from being ſmch as might have been pros 
pos'dby one, that had. wanted no Accom- 
modations fit for ſuch a work as ours, 
But 1 was reduc'd to make many of thoſe 
Experiments 12 a Village, and whileſt 1 
was writing them, was obliged to make 
frequent Removes, by which means I ſel- 
dom had the liberty to make my Trials af- 
ter ſuch a manner, as I cguld contrrue 
them, if 1 could have Inſtruments and 
other aſs:ftapres to my wiſh, For ſome- 
| zomes 
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times 1 wanted conventently ſhap'd Glaſ- 
ſes, ſometimes the Implements weceſſary 
to ſeal them up with, ſometimes ſuch tn- 
gredients as 1 needed to work on, oftey- 
times froſty weather, for the freezing of 
Bodies to be expos'd tothe open Air, and 
z0t ſeldom Ice and Snow for Artificial 
congelations ; ſometimes weather-glaſſes, 
eſpecially ſeal'd ones, two of which betng 
unluckily broken after one another, kept 
me from being able to make arvers conſi- 
derable Experiments; ſometimes tender 
Scales, and ſomettmes other Mechant- 
cal Tnſtraments of ſeveral ſorts, and more 
then ſometimes ( for it happened very fre- 
quently) I wanted time ſo to proſecute 
and finiſh the Experiments, as to ſatisfie 
my ſelf about divers circumſtances, which, 
though poſsibly few Readers will take n0- 
tice to be wanting; I would gladly have 
obſerd, if I had not been hindered, not 
only Ly the haſte I was often fain to make 
for fear of loſing afroſt, but the importas 
aty both of other Avocations, ana even 
of the aiſtrafton gruen me by the multt- 
tude of Experiments, which haſte made 
me proſecute at once, And indeed, as 11 
arvers others of the Treatiſes, 1 have oc- 
raſronally written, ſo particularly 13 a 

great 


Introductory. 
great part of this Hiſtory of Cold, my mri. 
ting in places, where I wanted ſuch Me- 
chanical Accommodations, as I could 
have wiſhed for, and devisd, has reduz 
ced me oftentimes both to leave Experts 
ments untri d, that would have much il 
luſtrated my ſubjet, or clear'd the diffi> 
culttes of it, and contrive ſeveral of thoſe 
I mentios, not after the beſt manzer that 
might te, but after the beſt manner, that 
was pratiicable by the accommodations 1 
was then able to procure s ſo that it need 
not be wondered at, or blamed, if in ſome 
paſſages of theſe Papers, Experements to 
the ſelf ſame purpoſe are move accurately 
tre'd, or by more Expedtent ways at one 
time then another, For as a Phyſician, 
if he come to prattiſe in the Country, 
where Apothecartes ſhops are but ill fare 
niſhed, beth as to the Number and as to 
the Quality of the Drugs, muſt accommos 
date his Praftiſe to the ſcant Materia 
Medica, of which alone he has the come 
mand: So when I write of Experimental 
matters, in places where I cannot have 
workmen, nor Inſtruments fit for my turn, 
1 mbft be content to vary my Experiments 
accordengly, and ſute them to the accom- 
moaations I am confined to, which, though 
| - = ut 
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it be an unwelcome Condition, is made 
the leſs ſa tome, bya Hope, that the Equi: 
table Readers well thi it tobe all that a 
man ts bound to do ti ſuch caſes, to pro- 
cure the beſt aſsiſtances he can, and ma- 
zage thoſe, be ts able to procure, to the beſt 
Advantage. | Y 

And this I the rather take notice of on. 
thts occaſion, that ingenious men might 
z0t be too muth diſcouraged by tmaginingy, 
that, becauſe they live in the Country, 
or upon other ſcores cannot furniſh theme 
ſelves with the beſt Inſtruments and ac- 
commodatzens, nor 1njoy the aſsiftance of 
the Skilfulleſt Ariificers ; they are either. 
Unqualifid for the making of Experi- 
ments and Obſervations, or Superſeded 
fromit. For though in ſome caſes, where 


the meaſures of things muſt be nicely. de- | 


termind,, and prizcipally tn' Obſeruate- 


05, whereon either Fhearems or Hy | 


potheſes about the. Proportions. of 
things are to be grounded; Very good Ins 
ſtrameats” are exceeding. uſeful, ' and 
ſometimes neceſſary 2 yet, there. are thog-- 
ſands of particulars, mhoſe knowledge: 
may be 1aſirafirue:ts. theſes, that Are. on 
would be Naturaliſts, 'where 16 ſuch Nis 
oety is requiſite, and. where the: meaſu- 
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| ring things by Ounces azd Inches will 


ſerue the turn, mithout determinty 
them to Lines, and to Grains, 4+ 
even 1nucaſes, where Exatt obſer uatio);$ 
are (to ſome purpoſes ) Requiſite, thoſe 
that are not ſo, may be oftentimes very 
Uſeful, by affording Hints, by which others 
may be exti:ed ang aſsiſted to make thoſe 
more accurate Trials, And herelet me 
take notice, that a Tool or Taſtrument 1s 
nt therefore tobe deſpiſed, if it be Proper 
enough to the Particuld/ uſe to which tis 
appli*'d, becauſe ſome more Mechanical 
head or hand, may propoſe of maRe a10- 
ther, that ts more Artificially contiit 
or more Neat and Portable, or that wil 4 
alfo perfarm'Other things, then that we Xfe 
{peaking of, For there is a vaſt multi- 
tude of Phyſical Phxnomena, wheres 
Mathematical exattneſs *« not neceſſary, 
and Obſervations about theſe, may be 
well enough made ty atuers Other ways,. 
they by the moſt Artificial, that Can'be 
devis'd, ' As though a fine watch may 
have theſe Advantages, That'tt is a ea» 
ter thing, and more portatle' then an or- 
dinaryClotk, that it may be improv'd” 
by the' Addition of an Alarinh, and that it 


may alſo perhaps ſhew the Day of the 
ER C3 


Month, 
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Month, the Age of the Moon, the Tides, 
and aruvers other things, of which the 
Clock ſhews not any; yet au Ordinary 
Clock may ſerve to meaſure an hour by, as 
well as this finer Engine; and ſo maya 
Sun-Dyal, and many other Inſtruments 
072 rvers occaſions, though tn other Caſes, 
ard other Regards, they be far leſs coms 
modious, then either a watch or Click, 
Beſides, that in many caſes a Skilful Na: 
turalift mill by a Variety and collation of 
Experiments, make the ſame diſcoveries, 
and perform the ſame things, for which 
others are wont to be beholding to Inſtru- 
ments, and perhaps do many things with- 
out them, that have zever been done 
with them, eAzd ſince Neceſſity is 
proverbially allow'd to be the Mother of 
Inventions, ever 272. Tradeſmen, and 
Vulgar heads, why ſhould we doubt, but 
that the rich and ixventive IntelleR of a 
Philoſopher, may tn caſes of neceſtity turn 
zt ſelf, and contrive the things it can iſe 
poſe of, into ſo many differing forms, that 
zt will often make its own Sagacity and In- 
duftry ſupply the want of exaft Tools and 
Infirements, eAnd theſe Conſiderations 
that tend to keep ingenious Men from 
Diſpondency, I therefore think fit to Ins 
_ ouleate, 
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| ſome of the Trials were for want of Ac- 
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culcate; becauſe the Common-wealth of 
Learning would loſe too many uſeful Obs 
ſertations and Experements, and the 
Hiſtory of Nature would make too ſlow a 
Progreſs, if it were preſum'c, that nene 
but Geometers and Mechanitians ſhould 
employ themſelues about writing any part 
of that Hiſtory, 

But to yeturn tothoſe Trials of our own, 
that occaſioned this ( as Thope,Seaſonable) 
Degreſs:0n, 1 was about to add, That as 
the acknowledgement I was making, that 


commodations leſs Artificial then 1 could 
have deſign'd or wiſh d them, touches n0t 
all, nor haply the greateſt part of the fol- 
lowing Experiments ; ſo it need not des 
rogate from the Readers reliance on thoſe 
which it does concern, For though ſome 
of them might have been more Artificially 
performed to the manner, yet they could 
zot have been more Faithfully regiſtred, 
as tothe Events, which though I dare 
promiſe my ſelf, that moſt Readers will 
be induc d to believe, upon the Conſidera- | 
tons rot long ſince intimated; Tet 1, , 
think it requiſite to give this tntimation the HM 
on this occaſion, becauſe, that though *ofainee 
I have * elfewhere largely manifeſted to ment. 
"Sl what 


wo 
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what contingencies arvers Experiments 
are liable, yer 1 have found very few, 
whoſe events. are ſo ſubje# to be varied, 
by ſlight and not eaſily heeded circumſtau-' 
ces, as ſeveral Experiments concernitig 
Cold; Where oftentimes the degree of 
that Quality, or the tyme during which 
zt continues appli'd, or the manner of 
Application, or the thickneſs, Jhape and 
bulk, &c, of the veſſels that contatned 
the matter expos'd tout, may have a far 
greater influence on the ſucceſs, then thoſe, 
that have not tri'd, can eaſily imagine, 
And it increaſes the difficulty, that theſe 
Experiments of ours being ( very few ex- 
cepted) the only that are yet made publick 
concerning Cold ; we cannot ſo eaſily, as 
7 other caſes, free our ſelves from the 
doubts, that may be ſuggeſted by different 
events, by comparing together ſeveral 
Experiments of the (ame kind, though to 
obutate this znconventence, as far as 1 
may, 1have divers times 1x caſes, where 
the Experiments ſeem d like to be thaught 
ſtrange, or tobe diſiruſied, ſet down ſe- 
weral Trials of the (ame thing, that they 
might. mutually ſupport and coufirm one 
grother, | EE” 
Of thoſe Contengent TÞxperiments 
(ON on Fon about 
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#bout Cold; 1 was newly ſpeaking of, the 
Reauer may meet with an eminent Ex: 
ample 1 the 21, Title, where. mention 15 
made of the differing Effes of Air bow 
out of a pair Bellows upon a Weather-glaſs : 
and as for the ſuſpition I there conclude 
with, (though 1 yet doubt, whether it 
will reach All the Caſes tncident to. that 
Experiment) Thave ſgnce been confirm'd 
init, by tide, that ty purpoſely varying 
the temper of the Beliows themſelves, 1 
could divers times confiderably Vary the 
operations, which the winds, blown oat of 
them tn their differing ſtates, had upon 


the Liquor tn the 
weather-glaſ; 5 
Of this 1 expett to 
have an opportu- 
arty of ſaying more, 
ard therefore (hall 
at preſert add but 
this one particular, 
which may ſuf fict- 
ently juſtifie me for 
having ſaid, That 
IWeather-glaſſes & 


* Another remarkable inſtance cf 
the variable ſucceſs of the Experi- 
ments of Cold, I hive met with in 
an Experiment ©: the Learned 
Dr. Merjets, about the congealing 
of ol ' of Viirio!. For though I ex» 
po*'d that Liquor in ſmal! veſſels of 
diff-ring 117es and ſhapes. and even 
in ſlender glaſi-Pives, ſeal'd hv: ar 
one end, ver noither the Col of 
the Air in frofy mights, th:- were 
exrraordinacily ſrarp, nor wi.:ch is 
more, our frigorifeck mix rue of Ice 
and Salt, would make the Experi- 
ment ſucceed, nor withſtanding rhar 
we tri'd it wir? ſeveral parcels of 


Oyl of Vitriol. And yet, thar the, Learned Dot;or by the 
help of the Air alone( for he uſes not our frigorif.ck mix- 
ture ) did bring that Liquor, either to a true congelacion, or 
a coagulated ſubſtance, thar look'd juſt like Tee; both ome 
eminent Vjrtuoſr, and I my (elf, who had the Curiofity to <7» 


amine itz can bear him witneſs. our 
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our Senſories may give very differing Tn- 
formateons about the Temperature of the 
Air turn'd timo Wind, by being blown 
out of the (ame par of Bellows, For bas 
Uing taken two Hermetically ſeal'd wea- 
ther-glaſſes furxiſhed with bighly regrfied 
ſpirit of Wine, and purpoſely made far 
my Experiments, by a perſos eminently 
dexterom in making ſuch Inſtruments, 
ard having likewiſe provided a large pair 
of Bellows, I found, that by blowing 20, 
Liaſts at atime oz the Ball of one of them, 
though the Pipe were not only ſlender, but 
of an unuſual length, amounting to about 
30, Inches, yet the L1quor aid not ſenſir 
bly ſubſide ary more then riſe, And in 
the other Weather-glaſs, whoſe Pipe was 
leſs lozg, but whoſe Ball was purpoſely 
made far greater to te the fitter for ſhort 
and mce Experments, we found more 
then once, and ( that as well zn the cold 
Air, as ina choſe Room ) that the wind 
that was blown tz ders blaſts out of the 
Bellows, agaznſt the lower pert of the In- 
ſirument, did not oxly make the ſpirit of 
Fine ſubſede, but did make it manifeftly, 
though but very little, aſcend, And *tis 
z0t neceſſary, for the making good of what 
1 taught, that ſuch Trials ſhould always 


\ Introductory, 
ſucceed juſt as theſe did, ſinceit may ſuf 
fice to prove what 1 pretended, that a 
good ſeal'd weather-glaſs did divers 
times diſcover the Wind to be rather 
warm, then cold, when upon Trial ( then 


purpoſely made) it felt not only manifeſtly, 


but con(iderably cold, both to a By-ſtand- 
ers Hand, and to my own Hand and 
Face, though my hand, that was blown 
upon, were immediately before more then 
ordinarily cold, el 
eAnd I ſhall here add, That judging 
zt fit to make further Trial, with an ut: 
ſeaPd weather-glaſs, I made one, that 
was in ſome regards preferable to thoſe 
mentioned in the ſecond Preliminary Diſ- 
courſe, by making the Bubble large, and 
the Cyltndrical Pipe ſo proportior?d to it, 
that wnſtead of a Drop of water, a Pillar 
about an Inch long of that Liquor was 
kept ſuſpended, and play'd as well conſpts 
cuouſly as ntmbly up and down in the 
Pipe, And having faſtned this Inſiru- 
ment in an erefied Poſture, with the 
Spherical part uppermoſt, to the 1uſide of 
a Window, by blowing upos the Ball with 
the Bellows above menttoned, which had 
lain ſome hours not very far from the 
Chimney-corner, ( but without ſeeming " 
e 
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beſenſiblywarm'd by the neighbourhood of 
thefire ) avery fewblaſts made the ſuſpen: 
aed water haſtily ſubſide,” ( and: thereby 
witneſs the Expanſion, aud ſo the warmth 
of the zncluded Air) and wpon my ceaſing 
zo blow, the ſame water wou'd reaſcend 1 
the Pipe, ard that, though Iſlood nearit 
ro watch it, (which ſhows, that the for- 
mer Depreſs107 was #0t eauſec! by the ap- 
proach of my warm Booy) and this 1 aid 
more then once, both alozze and before 
witneſs, notwithſtanding that the eAtr 
blown at the ſame time out of the ſame Bel: 
lows upon our hand and face ſeem'd cool 

enough, But fearing to 1#ſift any longer 
on this matter 11 a Pretface,1 think it now 
urſeaſonable to add, That as ſome con- 
tingent Expertments in ſubſequent Trials 
may Fail oftner, ſo other may perchance 
Succeed oftner then 1s expefied: eAs 1 
have ſometimes obſerved in the figures, 
that appear tn the Ice made of ſome Li- 

quors, that abound nith Volatile, Urz- 
77014, Or with certatn other Salts, But to 
ſay a word in general of Experiments, 
whoſe ſucceſs ts not always uniform ;- As 

a Magnetick Needle, though t dv not 

plays preciſely reſp:# the Poles; but both 

declines ſometimes Eaſtward, and ſome- 
times 
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times Weſtward, andvaries that Declt: 
nation uncertati-ly as to us, does never- 
theleſs ſo far reſpet the North, as 1# 
ſptght of its Variations to be an Excel. 
lext guide to Navigators: So there axe 
conttagent Experiments, whoſe Events, 
though they ſometimes tary, are ſeldom 
very exorbitant, tut for the moſt part are 
regular exough to afford Philoſophers very 
uſeful Informations and Diretions, 

If it be demanded, why 1 the 15, 
18, ard 1g. Seftions I have iyſerted ſo 
many Quotations out of ſeveral eAuthors, 
and how that agrees with what I have 
ſaid not far from the beginning of this 
Preface of the uncultruatedneſs of the ſub- 
je I have adventured on > 1 aiſwer, 
That what I have done croſſes n0t what I 
have ſaid, For my complaint was, That 
there has been very little, eſpecially of 
any moment, delivered concerning Cold 
byClafsick Authors, and that even other 
learned Writers, who have had occafionts 
ſay ſomething purpoſely of Cold, have 
handled it exceeding Jejunely z but this 
hinders not, but that if @ Man will take 
the. Pains to ſeek out, and \enquite of 
Travellers, and has the curioſity aid op- 
portunity to conſult Voyages and Naviga- 
: | HH03S, 
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trons, he may among a multitude of other 
things, that have nothing to do with (old, 


meet with ſome few that concern that ſub- | 


je#: And yet the eAuthors that deliver 
ſuch particulars, can 30 more properly be 


ſaidto have written profeſſedly of Coldyther: | 


of Botantcks, or Zoology,or Meteors, or 
Cruel Philoſophy, becauſe in the ſame 
Journal they mention a great froſt, or 4 
great ſnow, as chancing to happen on 
ſuch a day, with as little particular deſige 
as they mention a Storm, or a Whale, or 
a Bear, or the manners of an Indian 


people, This Conſideration betiig pre- : 
mzs d, "twill not be difficult to return an | 


Anſwer to the former part of the Queſtion 


lately propos'd, For the unfrequency of : 
my Quotations in moſt of the Seftons of | 


the following Hiſtory, will, I preſume, ſuf- 
fictently perſwade the Reader, that 1 


would aot needleſly :mploy ſo many of : 


them zn the three Sefttons, that are nam'd 
zn the Queſtion, But the Writers of Phy- 
ficks being, for ought I know, filent as to 


the particalars 1have tranſcrib'd out of | 


other writers, and the Obſervations be- 
23g [uch as I could not my ſelf make in this 
Temperate (limate ; I muſt either make 


uſe 


| therr Books, atvers of which having been 
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uſe of other mens Teſtimonies, or leave 
ſome of the Remarkableſt Phzxnomena of 
Cold unmention'd, And they that ſhall 
try how much patns tt will coft them, to 
range among Books, which many of them 


contain little but melancholly Acounts of 
& ſtorms and diſtreſſes, and Ice, and Bears, 
and Foxes» to cull out here and there a 
| paſſage fit to make a part of ſuch a Colle- 


on as they may here meet with, will 
poſsibly rather thauk, then blame me for 
having, to gratifie my Readers, gruen my 


© ſelf (o laborious and unpleaſant an enter- 
= tatument. And 1 was the rather content 


to enlarge a little on the forementiond 
occaſuons, not only becauſe I was unzil- 


| ling to be ingag'd more then once inſo 


troubleſome an Imployment, but ( and 


| that chiefly ) Lecauſe moſt of the particu- 
| lars, Thave collefied out of Natigators, 


are afforded me by the Voyages of our 


| own Country-men, who having written 


only in Engliſh, an Account of what 
their Relations contatn of moſt material 
concerning Cold, will probably be wel- 
come, as well as wew to the curious of 
other Countries, who cannot anderſtand 


bong 
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long out of Print, are fo hard to be pro- 
' cur'd, ever bere in England, that 7 
doubt not but theſe Extras of them will 
be acceptable, even to divers of the Vir- 
ruoſi of our own Ns10n, eſpecially ferice 
Thave been careful to alledge moſt of the 
Teſttmontes in the writers own words, 
though they are not always the beſt, where- 
in the things he delivers might be ex: 
preſs d, And this courſe I the Yather 


zook, that 1 might do what I think Teyy. 


aſeful to be done by all writers of Natural 


Hiſtory, who would do well to I | 
Ve 


\ 


more carefully, then hitherto nianyh, 


done betwixt the matters of faft,they delis 


Ver as upon their own knowledge,and thoſe: 


which theybave but apox'truſt from othevs.” 
Fknow it mould be more acceptatle to moſt 
Reaters, if I were leſs punfual ayd, 
ſcrupulous in my Quotations; it bettg : 
by many accounted a more Gentile and 


Maſterly way' of writing, to cite others | 


but ſeldom, aut then toname only the Au: 

thors, or mention what” they ſay in the 
words of Him, that Cites, not Theirs, that 
ave Cited, © And there are ſome Writels' 
of ſuch known Diligence 'and Veracity,' 
as to be ſafely truſted, and ſome Caſes 
wherein 


Incy odutory, 
wheres 1 do not giſhike,. bat. comply with 
this Cuſtom ( after having. fiſt conſulted 

my Author to.ke Maſter of his trae and 
genuize ſerſe,) but 1 matters Hiſtorts 

It- = cal, 4nd whereon. Philoſophical. and Im 

© | portant Truths are to be built, & ſhould 

he | think my ſelf kehalden to. a titer, for 

6, | ſetting them, dawn in ſuch a way, as that 

1 mayſatisfle, my ſelf, thattbe Teſtimony 

x2 B 15 faithfully reported, 4, order towbich 

it nalh be ſometames. very wſhful.to keen 

1).  abledto reparr, to.the Oniggndl mitneſss 

= | and, if need be, ſurvey there the gonteXt 

4? | of the alledgedgaſſage, + For I neuſt' hee. 

bo | FFager ſe bs al” thik. 4 a2. abou 

* | any momenty, 'HS nat. fromevery Writers 
va that & dare ruſt the.Quotations he makes: 

Y. || of the. paſſages. of, ather Authors, ins his 

| Own. woxar.. mob Theirs:;. For apon comes" 

« \ B pargue, Very many Quatatrans, . I; have 

S || found, thutofteiaimes there <jt#\ no: ſuch, 

 Þ things 45-18. pretended. to:ke really. mes. 

5 | mithenthe place. referted' ta; and eve: 
ur | when neithen the Book, nor\Chapter, now. 

770 | Page aramuſyuoted,. Fhavtion frequents" 
hat | ty. found, that the. Alledgers: of Teftimos: 
ef5 |} niesy' do. exther: through: .-Inadvertency” 
T), | miſapprehend, ' or miſrecite; the' ſenſe. of | 


the 
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the Authoy they quote, or out of Deſign 
make him ſpeak, that which may comply 
with their purpoſe, whether it were his 
own ſenſe or 10; and by their Indefinite. | #10 
citations make it too troubleſome and dif i 4, 
ficult awork, for the Reader to find out, Vi 
whether they have impoſed upon him or || Dt 
zot. But this only by the by, to return. 1.f1® 
therefore to the paſſages we were ſpeaking 
of, tz the 15, 18, and 19. Setttons, [ by.o 
ſhall zow aaz, that hating in the begin: 
#ing of the XIX, Title of the #nſuing 
Hiſtory it ſelf rendered an Account of my 
not ſcrupling to enſert ſome ſtrauge Re 
lations concerning Cold, it will not be 
requiſite to mentionhere, what the Reader 
will meet with there, Aud I ſcarce 
doubt but be will excuſe ſuch paſſages, if 
he conſider, That as I could not omit 
them without leaving out ſome of the. 
eminenteftPhznomena of Cold, ſo be- 
zng unable to-examine them bere 1u Eng- 
land, al.1 rould do, was, to report them 

faithfully, ” and mention only ſuch as were 
either affirmed by oO witneſſes ( as the 
moſt, I have itſerted, are ) or, at leaſt res 
commended by credible Teſtimony, wheres 
of we ſhall ſay more &y and 'by 3; To —_ 
| ors 8 
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ſort of Narrattues, I know not whethey 
1 may refer That, ( which yet for its 
his I frangeneſs may deſerve a tranſient men- 
tion, ) came awhile ſince to my ears, of an 
rf. Engliſh man, who related to an emizent 
Virtuoſo of our acquaintance, That a 
or | Dutch «Maſter of a Ship, returning 
from the Northern Countries, very ſo- 
lemaly affirm'd, betug therein ſeconded 
"7 by one of his Country-men, and offered to 
in; | produce his. Fournal for proof, That #n- 
deauoaring to ſail Northwards as far as 
my he could, he came within leſs. then a de- 
greece of the Poleitſelf, and found the Sea 
he Roper, and the cold very tolerable, But 
to return towhat we were ſaying, before 
this odd Relation drverted us, 1 did not * 


ree ; 

if ozly decline the mention of druers things, 
nis ith which 1 fear mazy Writers would 
the have adorned a Hiſtory of Cold, but even 


thoſe that 1 my ſelf have inſerted, 7 
would have left out divers, were it not, 
that many of the Relations, that may ap- 
pear ſo wonderful, ſeem not to me to be re8- 
pagnant to the nature of things, but on- 
ly ſuppoſe a far greater degree of Cold, 
the. we havein theſe parts, an! yet the 
amiliar effe#s of the Cold we bave here, 
WH _—_ would 
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would perhaps be looked on as incredible, 
by one that were born and bred in the 
Kingdom of Congo, where Odoardus 


Lopes, who lived long there, informs th 
«s, that Ice, that is water made fo- tha 
lid, #s ſo unknown a rarity, that it would i 
there be Valued as much as ſomuch Gold, En 
And a Learned Phyſician, that lived in the 
Jamaica, being asked how far he found if ©'* 
the Temperature of that Country to be like - - 


that of Congo, anſwered me, That in 
that Iſland he obſerved not all the winter | © 
long, either Froft or Sow: And yet | © 
here it will zot- be unſeaſonable toſay a |S 
word or two of the three Principal #a- || U'® 
thors, from whom moſt of our firange ve- 
lations we are conſidering are tranſcri- 
bed, | 


The firſt is Gerat de Veer, who| 
writ the Voyaze of the Hollanders to 
Nova Zembla, 4 Book ſo eminent 11: | 
zts kind, that it may feem a waſitng of 
time to ſet down a Charatter of it-;.\and 
therefore I ſhall only advertiſe the'Rea- | 
der of two things, the ones. That the | 
Dutch did indeed make three conſecntroe'Þ} , 
Voyages t6 Nova Zembla, but that #he 

third ['*7” 
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third berg that tn which: they wintered, 
there moſt of the' particulars are to be 
anderfiooa of that, The other thing ts, 
that havin loft the Tranſlation that was 
made of thoſe Voyages out of Dutch to 
Engliſh ( publiſhed :w a Bock by 
themſelues ) without betng able to procurs 
another, I was obliged to have the cotta» 
trons tranſcribed, as 1 found them ex= 


| fant tn that faithful ColleF5on of Voyages 


compiled by Purchas, who ſeems ty the 
Style to have ( as to the Book we are ſpeak- 


8 212 of ) only plar'd the part of an Inter- 


preter, And bere twill be ſeaſonable to 
add, that whereas that excellent ColleFt- 
on conſiſts of ſeveral diflint# Tomes oy 


| Volumes, the many Quotations to' be met 
with in the Margent of our Hiſtory 
| under the name of Purchas, are tobe 


underſtood, (wnleſs the contrary be intt- 


| mated ) tobelong tothe third Part of his 


Pilgrim, where the Dutch and other 
Voyages 1to Northern Conntrees are to be 


L found, 


The next Book 1 intended to mention, 


-# Olans Magnus's Hiſtory of the Nor- 
7 thern Nations, And though this Author 


d 2 is 
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is of very ſuſpeed Credit, and deliters 
ſome things upon bear-ſay, which, they 
are kinder to himthen I, that are pleaſs'd 
to beleruve , for which reaſon I do but 


very ſparingly make uſe of bis Hiſtory, | 


yet conſidering, that he was Archbiſhop 


of Uplale z- Sweden, and appears to 
have more Learuing, then many that 


never read us Books,tmagine; I thought 


I might Now and Then, make uſe of his | 
Tefttmony, in matters wheretz he either 
profeſſes himſelf to ſpeak upon his own | 
knowledge, or delivers but ſuch things | 
as being conſiſtent with the Laws of Na- | 
ture appear Improbable, only, becauſe of | 
the Intenſe Cold that they ſuppoſe ; which | 


1 the rather ſay, becauſe be himſelf ſome- 
where ſpeaking of the Cold, that by the 
Laws of Nature reigns in the North, 


L1b.t. Ti- ſubjoyus this Paſſage ; Sub quo quia : 


rulo de 


frig. Aſpe- natus, & verſatus ſum etiam circa # 
ritate, elevationem graduum Poli Ar&ici | 
P35-7* $6. arbitror me poſſe hoc, & mul- | 
tis ſequentibus Capitulis, nonnihil | 
Czteris vaga opinione ſcribentibus | 
clariug demonſirare, quam vehe- | 
mens & horrendum fit illic fri- | 


ous, 


"= 
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And, though perchance few Readers 
will percerve it, I have been ſo Severe in 
rejetting not only Relations, .but even Au- 
thors otherwiſe uot Obſcure, that, how 
much ſoever 1 foreſaw my ſcrupulouſneſs 
might impoveriſh my Hiſtory, yet there 
are ſome whole Treatiſes about Cold 
Countries, whence I have ſhunn'd tobor- 
row any one Authority, becauſe I per- 


. cetU'd the Authors had not obſerved the 


things they recount themſelves, and were 
too eaſre in believing others, 


The third writer I meant to take 10- 
tice of, is Captatz James, a Perſon from 
whoſe Fournal I have borrowed more obs 
ſervations, then from thoſe of any other 
Sea-man, not only becauſe his Book ſup- 
plied me with them, and becauſe it ts 


= ſomewhat ſcarce, and not to be met with 
7 Purchass Tomes, ( hautng been 


written ſome years after they were finiſh- 


= ed) but becauſe this Gentleman was 
= much commended to me, both by ſome 
= Friends of mine, who were well acquaint= 


ed with him, and. by the Eſteem that 
d 3 competent 
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competent Judges appear to have made 
of bem, For baving been, not only im- 
ployed by the Inquiſitiie Merchants of 
Briſtol,zo 4:ſcover aNorthweſt paſlage 
e7nto the South Sea, but dejigned for ſe 
difficult a work by ſo judicious.4 Prince, 


& the late Kin G and having at hi re- | 
is Voyages by his Majer | 


turn publiſhed 
{tres command ; as bytheſe ctrcamſiances, 
though nat by theſe only, this Gentlemans 
Relations may well be repreſented io us, 


65 likely to deſerve our conſideration and | 
Credit : $0: by his breeding 'in the Ute | 
werſity, and his acquatntance with the 
4athematicks, he was enabled to make | 


far tetter uſe they an ordinary Sea-man 


would have done, of the opportunity be | 
had to obſerve the Phxnomena of (o/a, | 
by being forced to Winter, «41 a place | 
where he engured little ( if at al) leſs Þ 
extremity of (old, then that of Nova | 


Zembla, 


1 preſume 'twill eaſily be token notice 
of, That in the following Heiſtory-1 bave | 
declined the Afſertiug of any particular | 
Wypotheſis, concerning the. Adequate | 
{of | | cauſe | 


Oy 


Introductory. 
cauſe of Cold, Not but that 1 may have 
long had Conjethres about that matter, 
as well as other men, but 1 was willtug. 
to reſerve to my ſelf an Intire Liberty of 
declaring what Opinion 1 moſt tnclined 
to, till the Hiſtorical part being finiſhed, 


8 1 may have the better opportunity to Surs. 
; wey and Compare the Phznomena ; and 


the letſure, ( which I cannot promiſe my 


ſelfin haſte, ) of calmly conſidering what 


| Theory may beſt agree with them : eſpe= 
# crally ſence 1 Jonk acknowledge, That I 
& fourd the framing of an Univerſal and 
; wnexceptionable Hypotheſis of Cold, to 
| be awork of greater difficulty, then eve- 


ry Body would imagine ; eſpecially to me, 


| to whom ſome Expertments purpoſely 
made have (ſuggeſted a puzling Difficulty, 
= which 'tis like that Philoſophers have 
= rot yet thought of, And whatever Ap= 
| plauſe is wont in this Age to attend a 


: | forwardneſs to aſſert Hypotheles, yet 


though Fame were leſs to be ſought the 
Truths this will zot much move me, 
whileſt 1 obſerve, That Hypotheſes 


 baſftily pitchd upon, do ſeldom keep 
= their Repatation long; and arvers of 


d 4 them 


The Preface 


them that are bighly Applauded at the 
firſt, come after a while to be Forſaken, 


even by thoſe that deviſed them, 


As for the Title of the following Book, 
I call the Experiments new, becauſe 11 


deed, if I miſtake not, nine parts of tem | 
( 20t to ſay minzzteen of twenty ) are ſo, |} 
But though a 150, 07 200, Experiments || 
of that kind, beſides Colletons from | 


Travellers, aud Bocks that do z0t pro- 


feſſedly treat of Cold,may, I preſume, allow | 
me to have begun the natural Hiſtory of | 
Cold; yet inthe very Title Page I think | 
fit to intimate, that 1 look upon what 1 | 
have done but as a Beginning, For || 


though ſome very noted Nirtuoſi have 
Leen pleaſed to ſeem ſurprized, to ſee 
what ſo barren and unculttvated a ſubs 
Jef has been brought to afford this Trea- 
tiſe; yet 1 Iook upon theſe as things, 
that. do rather | Promiſe then Preſent 'u 
Harveſt, and but as ſome early Sheaves 


of that Crop, which mens future Induftry | 
will reap from a ſubjeR, that is indeed || 
Baxren, but not Uptmprouatle, For 1 | 
fee r0t why it ſhould ' not hold #n the 
GORE 4... _ Hiſtoy | 


E: 
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Hiſtory of Cold, as well as tz many other 
attempts ; That the greateſt Difficulties 
are wont to be met with at the Beginning, 
and thoſe being once ſurmounted, the 
Book, Progreſs becomes far more Eaſie. 
* tin i And as the Magneticlh Needle, 
" ten © though tt paint direfily Lut at the North 
e ſo. & and South, does yet diſcover to the Sea= 
rewts | man the Eaſt and Weſt, and all the other 
from | potnts of the Compaſs : So there are dt. 
pro- | wers Experiments, which though they 
low ® do primarily and Direfly teach us but a 
ry of | Notion or two, may yet aſsiſt us to diſ- 
henk © cover with eaſe many other Truths, to 
at 1 || which they ſeem'd not at firſs ſight to 
For | afford us a Direflion, So that ; 
1ave || What ts here already doxe, . ſuch as it 1s, 
| ſee || partly by Hinting Various Inquiries about 
ſubs | Cold, and partly by Saggeſiing ways 
rea- | rot formerly praiſed of making further 
vgs, || Experiments, may poſcubly. make tt 
;t a | more eaſe for others to Add to theſe. a 
wes © number, far exceeding that, which they 
ftry | will bere meet with, then it would have 
ed || been without ſuch aſsiftances, ( which 1 
r 1| bad not) tocontribute to the Hiſtory of 
the | fold, even ſuch. a ſtock as 1 have 
ory Þ es beguia 
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Bogus iewith:: * And this TibB rather 6m. 
clinetochink, becauſe 1 find, that when 
once a Man i inthe right way of making 
Inquiries tnto" ſuth 'fubjefts, Expert- 
ments and Notions will recsprocally di- 
ref+to one another , and ſuggeſt ſo many 


things tohim, that if I were. now to be- | 


w_ 


#inthis work agatn, andhad Cold, and | 


fitly ſhap'd\ Glaſſes , and Inſtruments, 
with other Accommodations at command, 
there are atvers parts, on which my In: 
largements would not perchance be much 
Inferiour to what is Already extant there, 
if they did not mach Exceed it, But be- 
"[ides That, '1. have other work enough, 
and that of a quite other Nature -upon 
my hands ;. the Truth s, that JT am 
plainly Tired with writing on this ſubjeR, 
having ever handled any part of Natw- 
yal Philofophy, that was fo. Troubleſome, 
and full of Hardſhips » © thihaspro- 
"wed; eſpectally becauſe, that not only 
the Experiments being New, and ma- 
py of them ſubjeft to miſcarriages, re- 


wp to be almoſt conflantly Watched, | 


ut being unable to produce or intend 
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the Experiments that concerns Congela- 


tions, with as little difficulty, as we 
can do thoſe, that belong to arvers other 


ſubjets; I was fatnto Waitfor, and, 


make Uſe of a Fit of froſty weather (which 
has very long beers a raxity ) as ſollict- 


i zouſty as Pilots watch for, and improve . 
K; a W ind, 


III, It remains now, that I geue 


ſome account, why 1 ſuffer ſo Unfiniſhed 


a piece, as 1 acknowledge this to be, 
to come forth at this trme, And I con- 
feſs, that if 1 had not preferred the 
gratefying the Curious, before the ad- 
Vantages of my own Reputation, 4 
ſhould have kept this Book iz my hands 
ſome winters longer, that 1t might 
came forth, both morerich, aud leſs 
rpoleſhed, But how. great a power my 
Freends bave with me in ſuch caſes, 

the Reader may eaſily gueſs by the Pres 
able he will find prefixed to the firſt 

Title of the enſuing Hiſtory... For by 

the Date of that, he will ſee, bow early my 

Popers about Cold were to. have been 

| com- 
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communicated; mor was 1 any thing 


wear ſo much befriended, as I expett- 
ed, by thoſe taterpoſing Accidents, 
» that bave for above a year aud a balf, 
kept thoſe Papers Iytng by me, For the 
then next, axd nowlaſt Winter pro- 
wed ſoftrangely Mild, as to be altoge- 
ther nfavourable toſuch a work as IT had 
aeſignd, wherefore finding, that De- 
lays had done me no more ſervice, and 
prefſ'd ty the ſolicitations of drvers 
Virtuoſi from ſeveral parts, 1 reſol- 


vea, that 1 would ſuſpend till another || 


opportunity , . the. drawing. together of 


what I had Obſerveday Colletted, touchs | 
eng the Regions of the Air, and ſome of 
the chief Hypotheſes, that are contro- | 


wverted about Cold, with what other looſe 
Papers, touching that Quality, I not could 


ſo readily diſpatch to the Preſs; and would | 
not with-hold from the Curious what aſsrs | 
ſtance my Colleons could afford them, to || 
make uſe of this Winter to profecuteExperis | 


ments of Cold. And remembring how favuos 


rable an entertainment my. former Endea-. | 


Vours to gritefie Ingentous Men, bad 
found among . them, 1 took a. Courſe, 
| wheretn 


| true Prophets or 30, that aſſure me 1 
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wherein 1 was more, likely to obtain 

Thanks then Praiſes, and choſe rather 

to adventure on the Equity and Favour of 
the Reader, for the Pardon of thoſe faults 
and Imperfeions, that are 1mputable to 
Haſt, then to deny him the opportunity of 
this Cold ſeaſon, wherein to Examine the 
Truth,and Supply the Defictences of what 
I had del;jyered, And this I the rather 
did, both becauſe I was deſirous to Quit 
this ſubjeF, . for another from which it had 
druerted me,. and for which I have more 
Value and Kirzdpeſs ; andbecauſethat as 
a tender Conſtitution of Body kept me, 


1 whileſt 1 was writing the following Hiſfto- 


ry, from advyenturing upon ſome Trials, 
that might ( probably) have anrich'd1t ; 


| ſothe Continuance of the ſame diſaduanz 


rages, together with other inopportune 
Diſtempers ſuper added to them, do not 
permit me to Kzow, whether, aud how 
far 1 ſhall be able to Proſecute the work I 
have begun ; and do oftentimes reduce 


| me tobe more concern d to Shan the E flefs 


of Cold, then Obſerve the Phznomena of 
It, And indeed, whether thoſe prove 


ſhalt 


The Preface, exc. 
ſhall loſe no reputation by this Hiſtory ( as 
incompleat as it comes forth, ) 1 think, if 
Ingeniom Men knew, how much Trouble 


and Exerciſe of my patience it has coft me, . 


they would, peradventure, Vvouchſafe me 
ſome of therr thanks, if not for what 7 
have done, yet for what I bave fufferd 
for thetr ſakes, ( and would ſcarce have 
undergone upon any Inferior account 
whatſoever ;,) it being, though a leſs 
Noble, yet n0 leſs Troubleſome an Imploy- 
ment, to Dig in Mines of Copper, thez 
iz thoſe of Gold: and eMen being often= 
times obliged to Suffer as much wet and 
Cold, and Dive as deep, to fetch ap 
Sponges, as to fetch up Pearls. 


| $48088066866 


Errata, 


Age 5. line 17. read, that in not nice, for, that 
evenin nice, þ. 46. /. 8. r, effeted, p. 48.1. 

16, dele and, together with( ), þp. $2.1. 28. r. 28. 

| chapter, p.178. l. 75. dele which, p. 266.1. 22. 
{ x. irdidriſe four inches, þ. 292. /. 6. x. that ſtood 
on the ice, p. 302. 1. 9.r. three, for, thee, p. 380. 

I. to. r. cemented by intercepted and then frozen 


water, inſtead of congealed by cold water, p. 488. 


I. 11. r. $2. degr. $2. Min, 
In the Appendix of Dr. Merret, pag. 35. lin, 36, 
read, upon theſe mixtures, net in, 
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The Contentsof the Experi« 
mental Hiſtory of 


Cold, 


Title I, 

Xperiments touching Bodies capable 
þ of Freezzng others, pag, 108, 
Title II, 
| Experiments and Otſervations touch: 
ing Bodzes diſpoſed to be Frozen, p.133, 


Title III, 
Experiments touching Bodies, Indiſpoſ= 
8 ed tobe Frozen, P. 140, 
Title IV. | 


| Experiments and Obſervations touch- 
7ng the degrees of Cold iz ſeveral Bodkes, 


P. 149. 
Title V, | 

Experiments touching the Tendency of 

| Cold, upwards or downwards, p, 173. 
| Title V I, 

| Experiments and Obſervations touwh- 

ng the Preſervation and Deſtiruftion of 
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( Eggs, Aples, and other) Bodies by 
gold, Pp. 1844 
Title VII. v 

Experiments touching the Expanſion of 

Water aud Aqueous Liquors by Freezing. 
| 232, 
Title VIII, 

Experiments touching the Contrafzon 

of Liquors by Cold, P. 237, 
Title 1X, 

Experiments tz Conſort, touching the 
Bubbles, from which the Levity of Ice is 
ſappoſea to proceed. Pp. 245. 
| Title X. | 

Experiments about the meaſure of the 
Expanſion and the Contraton of Liquors 


by Cold, P. 279, 
Title XI. | 
Experiments touching the Ex panſive 

force of Freezing Water, P. 296. | 
Title XII. | 


Experiments touching a new way of | 


eſtimating the Expanſive force of Conge- 
lation, and of highly compresſing | Air 


without Engines. | p. 382, | 


Title XIII, 
" Experiments and Obſervations touch- 
ing the Sphere of Afivity of Cold, p.338. 


Title Þ 


Title XIV. 
Experiments touching differing Me- 
dium's, through which Cold may be diffu- 


of ſe ed, ; ; P. 3 1 6 

Ig. TS» % i; 

3, Experiments aud Otſeruations touch- 
zng 1ce, « 264, 

T1 Title X VI. MY 

7, = Experiments and Obſervations touch- 


{ z2g the duration of Ice and Snow, aud the 
the WW deſtroying of them by the Air, and ſeveral 
is Liquors, P. 396. 
L5. Title X V IT. 

Conſiderations and Ex periments touchs 
the Þ 72g the Primum Frigidum. p.,412. 
07s Title X VIII, 


79, | Experiments and Obſervations touch- 
\  zzg the Coldneſs and Temperature of the 
rve B Azr, P. 464. 
96. Tule XI Xx. 
. | Ofthe ſflrange Effeis of Cold, p, 520, 
of Tulle X X. 
10e- Experiments touching the werght of Bo- 
Air | ates Frozen and unfrozen, P4550. 
83, Þ Title XX I. | 
Promiſcuous Expertmeuts aud Otſer- 
ch- | Vatrons concerning (old, P- 375+ 
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AN 
ADVERTISEMENT 
TO THE 
READERS 
OF 


| The following Experi- 
| ments, by the Author 
of the foregoing 
Hiſtory. 


et T the ſame 
time, that This is pointed at in the third 


Page .of the . following Account, 
: the Royal + where mention 1s made of an Ho- 
Society required norable Perſon, (5c. 
rn” of 


of me an eAccount of what 1 had 
obſerved, or tried, concerning Cold, 
they recommended the making of 
Trials, about that ſubjes#, to the 
Learzed Dr, C, Merret, who ha- 
Ving diſpatched what he intended, much 
earlter then I could bring 1n my far more 
Volaminous Papers, he long ago preſent- 
ed His to that Illuſirious Company : 
and ſince That, has thought fit to let 
them indear my Treatiſe, by their betng 
Annexed toit,, and compoſing a part of 
It , and that ſuch a part, as much might 
be ſaid of it, if after 1 have inform'd the 
Reader of 1ts having obtained the Thanks 
of a Soctety, that 1 too much accuſtomed 
to recerve and produce Excellent things, 
to be ſuſpeied of valuing Trifles,, 1 
could think it needful and proper to give 
thoſe Papers azy other Elogium. And 
zt falling out fortunately enough, That 
the Dottor and I ( being at ſome miles 
atftance) did not communicate our De- 
ſigns to one another, as I knew Nothing 
of what he had been doing, till ] beard 
zt publickly read at Greſham Colledge, 


when far the greateſt part of my Experi- 


ments 
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ments were ( as is known to more Perſons 
then one) already recorded';, So 1 afs 
terwards ſcrapulouſly abſtatned from bor- 
rowing the Trials mentioned in his Pa- 
pers, to znrich mine: Which forbear= 
ance was the more eaſie tome, becauſe 
after the firſt time 1 heard thoſe Papers 
read, I never Deſired a Copy, mor 
Had a S1ght of them, By this means it 
happened, That beſides 'thoſe many 
Tiles, which being handled at large 
iz the Hiſtory, are left untouched 1n 
the following Tra, even. oz thoſe Oc- 
caſions, where the Learned Dofor and 
I huppen to treat of the ſame ſubjeRs ; . 
our Trials are but Very few of them coin: 
cidentz upon which ſcore, the Reas 
der will meet with more Variety betwixt 
us, then probably he would have ex- 
peed to find on ſuch. an Occaſi- 
01, 


Having drawn up this eAdvertiſe- 
ment about the Doflors Papers, as ſup- 
poſing them the very ſame, be preſented 
zo the Royal Societys wpon 4 ſight 

ad 2 0 


Publiſher's to keep the Preſs from diſpatching the | 
Advertiſe- reſt of the Book) to eXamine my Expert- 
ment to 
the Rea- 
ger. 


Preſs; ) the Additaaus I there find, 
make it appear neceſſary to ſay ſomething 
further #0 the. Reader, 1 muſt inform 


him then, that about the middle of 
this winter, and about the end of De- | 


cember 1664. 4 prefented to the Roy- 
al Society ſeveral Books, contarning 
each of them Etrghteen or Nyneteen of 
the Tweiity One Titles, mhereof my 
Hiſtory conſiſts; that the Nirwoſi 


might have the Opportunity of the (old | 


( which then began to be ſo firong, as 


meins , . ang addto thems, and one of 
theſe being delivered to the Dotlor, as 
the likelteſt Perſon to make uſe of it, 
together with az Order to. the Stationer, 
zo let him have theremaiuing Sheets.of 
the Book, as faſt as they ſhould from time 
to time be Printed, hehad the Curio. 
ſity, as to Ezlarge ſome of the things 
he had already. tried aud trought 1n 


himſelf 5. '( ag 1s entimated in the Forty | 


Sixth Page ) {o to make. Trial of ſome 
| partt- 


of the following Sheets, ( as they were 
ſome hours ſince brought me fram the 


| ſame, 


particulars » that I had propoſed and 
performed, which etther therr Impoxy- 
tance ( as the' way of freezing from the 
Bottom upwards, by me ſuggeſied, ant 
the werzht of Bodies frozeu and unfro- 
zen) or his Opportunity 1wuited him to 
make choice of ; . and 'has' been pleaſed 


to afford them place among his own Ex3 


periments * , by 


whichmeans.though * Among which I am figce informs 
Y 8 ed, that he had tried diyers, before 


the cormcidence of jery my Papers. 
what we delruer 

will appear to happers more frequeygly, 
then the «Advertiſement will make one 
expe: yet to ſuch Readers as do not 
prefer Vartety befare (certainty, theſe 
cotncident Pol ages will not in likelihood 
be unacceptable, For in thoſe "Caſes, 
where the Events of our Trials are the 
"tis like the Truth mill be the 
more confirmed * 


they would be pleaſed to orderir ro be made, 
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and in Caſes where* $o one s 
.\of the 
chief Paſſages of the Examen of Antiperiſtaſis is much con- 
firmed by the Forty Fourch and Forty Fifth Pages ( ofthe 
following Papers ) which contain an Account of a Trial 
madeby the command of the Royal Society, trowhom it was 
propoſed by the: Author of the Examen, with a requeſt, thax 


ithe ſucceſſes are very differing , the 
Reader will be'excited to make further 
Trials himſelf, and will be therety 
enabled to judge, mhich Trials have 
beer the moſt carefully made, and the 
moſt warily delyruered, eAnd, though 
'Z thick it but a Neceſſary Profeſsion 
forme, to ſayon this occaſion, That 
Iam pretty Confident ' of my having 
-. performed my Duty, as to the Hiſte- 
: Yical part; yet this weed net hinder, 


but that moſt of the differing ſucceſſes, | 


we are ſpeaking of , may. prove but 
Tnſittnces of the Truth of what 1 long 
ſince admoniſhed the Reader ( in my 
Preface, ) That there are among the 


Experiments of Cold, divers that | 


are liable to Contingencies: So that, 
as / would not have the Papers of 
this Learned Man comprehended 1 
what 1 ſaid, of the Fejuneſs of the 
Writers I had met with, who treat of 
Cold, 1n a Preface written, when 1 
. as not ſure the following Papers would 
' be made publick; 1o 7 hope'the Recep- 
7:03 of theſe Papers of this 'Ingentoas 
Perſon will be ſuch, as may —_ 
im 
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him to haſtew the Publication of theſe 

frutts of his Learmng and Iuduſtry % The are 
another ſubje#, which divers of theofgonc- 
Virtuoſi do zo: more Expet, then "y- 
Deſire, to have communicated to 

them, 
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« Hat the Reader may. not wonder 
ifo0:ftnd the following. Dialogue 
it. - vertedtsn the Hiſtory of Cold, 
whereunte:zevertbeleſs it xs (ſubjoyn'd 3 
he is tobersnform'd, that a Sefton About 
| Antiperiſtalis \was realy .borb written 
and: trauferefd before any* part of: that 
: Hiſtory. was ſent to 'the. Preſs. But 
| finding,”: thu <the 'eAcceſscon of new 
| Particulars. had ſo much fwell'd it, that 
© *:was unfit to-paſs (as I firſt deſign it 
| Jhould:) for one of the Titles of the Hiſtos 
| Ty of Cold,:7. judg'd it conventent to 
| ſever #2 fromthe: reſt,” upon the. ſcore of 
| zts bulk, .andyyet.annex zt to. them upon 
| the . Accawnt i'of thofe many Hiſtorical 
Paſſages tm vt; that. beloug. to the. ſame 
ſajeR,; that is handled tn thoſe SeQions. 

2 "* wy The 


The Reader will quickly find, that 
the Tra cirifefts of two*party, © whereof 
the firft: which to allow the more Free: 
dom of Inquiry and Diſcourſe, written MF c 
in the way of Dialogue, ) contains an Wl 
Examen of Aritiperiſtaſis, without WM ( 
pretending to queſtton it pbſolutely and i ji 
rHdefinttely,” batt rather,” AS*it '15-wont ill (; 
to be Taught azd Provid, eAzd this 
Dialogae,. fer reaſons, that 1F. tos- lpttle 
concerns the Reader to. know,..and would 
take up too mach time 10:14 thim , :Soth | 
begins as a. Continuatton of {owe former 
Diſcourſe, and ({ ER 
Axthor,as a Third or Abſent Perſon, 

zo make it the Uikeler to dthex-Niak 

the Quotations arc. not made 
Authors's punaualneſs in the _ 
Book , \but yet with bis" uſual. Faithful 
neſs; nor hath his Introducing men 
Diſcear ſing, (88.5 _ by chance) a) be 
bim. from puittog tnto the, 

very words of ſame. . Paſſages,.\ which be 
thought the moſi tmpartat Cs likely tobe 
d:firufted., But though this fiaſt. Part be 
entire aud. fineſld in its kind; andfe 
might very well (if #08: beſk Y bays been " 
put 


put forth Single, to t#validate the com- 
mou Dofrine of Antiperiſtaſis, ( iz the 
ſenſe wherein tw there oppos'd; ) yet be- 
cauſe iv Philoſophical Matters, "tis not 
ſo much Vifory or Applauſe, thas is tobe 
ſought, as Truth ;, 1 forbore not toſub- 
jojnzto a Diſcourſe, that may perchance 
ſatisfie moſt of my Readers, ſome ſcruples 
about which I niſh'd for further ſatisfa8t- 
0 and Certainty my ſelf ; of the chiefeſt 
of which, the Sceptical Conſideration will 
give the Reader an Account, 
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; New 
\.. THERMOMETRICAL EXPERIMENTS | 
| And 


THOUGHTS. 


EP ——— 


The I. Diſcourſe, 
Propofing the I, Paradox, 
V:z. 


That not only our Senſes, but 
common Weather-glaſſes, may 
miſ-inform us about Cold. 


T may to moſt men ap- 
pear a work of needleſs 
Curioſity, or ſupertiu- 

F ous diligence,to examine 

ſollicitouſly, by what 

riterion or way of eſtimate the 

Coldneſs of Bodies, and the degrees - 

of it are to be judg'd, Since Coldneſs 

B being 
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being a Tactile Quality, it ſeems im- 
pertinent to feck tor any other judges 
ot Ir then the Organs of thart ſenle, 
whoſe proper objec it is, And ac- 
cordingly, thoſe great Philolophers, 


Democritus, Epicurus, Ariſtotle,” ( ad} 


till of late) all others both Ancient 
and Modern ſeem to have contented 


themfelves in the marter with the Re-|| 


ports of their Senſories. 


Bur this notwithſtanding, fince we 
can ſcarce imploy too much care and 
diligence in the Examining of thoſe 
Touchſtones, which we are to Exa-l 
mine many other things by, perhaps 
jt will be neither unſealonable nor 
uſeleſs ro premiſe ſomething touching 


this Subject. 


For thoughit be true, rhat Cold uF 
its primary and moſt Obvious Notr 
on be a thing relative to our Organ 
of Feeling, yet ſince it has alſo no-ſþ 
table Operations on divers other Bo-ſþ 
dies beſides ours 3 And ſince ſome off 


them ſeem more ſenſible of its chan- 
ges, and others are leſs uncertain|y 
affeted by them, it would be Expe 
dicnt to rake in the EffeRs of Cold 
upon other Bodies, in the Eſtimats 
Fo Y _ B25 Sg ; we 
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we make of the degrees of it, 

And to make this appear the more 
reaſonable, I ſhall nor ſcruple to pro- 
poſe the following Paradox, namely, 
That our Senſories either alone, or aſ- 
fied by Common Weather-glaſles 
are not too confident]y to be relied on 
in the judging of the degrees of 
Cold. 

To make this Paradox Plaufible 
( which is almoſt as much as I here 
prerend to ) -I ſhall repreſent in the 
firſt place, that the account, upon 
which weare wont to Judge a Body 
to be Cold, ſeems to be, that' we 
feel ics particles leſs vehemently agi- 
tated then thoſe of our Fingers or 


And conſequently, 11 the temper of 
that Organ be chang'd, the Object 
will appear more or leſs Cold to us, 
though ir ſelf continue of one and the 
ſame Temper, 

This may be exemplified by what 
has been obſerv'd by thoſe that fre- 
quent Barhs, where the milder de- 
grees of heat, that are us'd to prepare 
thoſe that come in for the higher, 
ſeem very great ta them that coming 
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(4) 
out of the cold Air dilpole them- 
ſelves rogo into the Hort Baths, but 
are thought cold ;and chilling to the 
ſame perſons when they return thi- 
ther our of much warmer places; 
which need not be. wondred at, fince 
thoſe, that come our of the cold 
Air, find that of the moderately 
warm Room more agitated, chen the 
cold Ambient would ſuffer the Exter- 
nal Parts of their Bodies to be, where- 


as the ſame warm Air,ihaving yet a | 


leſs agitation then that, in which the 
hotter parts of the. Bath had pur the 
ſenſitive parts of the. Bathers Bodies, 
muſt ſeem cold and chilling tro Them, 

Bur *cis not only in ſuch caſes as this, 
wherein Men can ſcarce avoid taking 


notice of a manifeſt change in them- 


ſelves, that theſe miſtaken Reports 
of our {ſenſes may have place, For 
oft-times we are impos'd upon. by 
more ſecret changes in the diſpoſition 
of our Senſories, when there needs 
ſomerhing of artention and of Rea- 
loning, it not of Philoſophy to make 
us aware of them. For being apt to 
take it for granted thatour Temper is 
the ſame, whenthere is no very ma- 
Fs TO Oe nifcſ 


CP 
nifeſt caule why it ſhould be chang'd, 
we ofren 1mpurte 'that to Objeds, 
the Þ whercof the Caule is in our ſelves ; 
thi- and it this change in our iclves be 
es; W wrought by unſuſpected Agents,or by 
nce ll infenftble degrees, we do nor eaſily 
old I take notice of it, Thus though in 
ely MW Summer divers Cellars, rhat are nor 
the © deep, are perhaps no colder then the 
ter- MW External Air was, { when it was 
re- © judg'd but Temperate, ) in Winter 
t a © or the Spring; yet it will ſeem very 
the | Cold to us that bring into it Bodies 
the I heated by the Summer Sun, and ac- 
ies, | cuſtomed.to a warmer Air; . nay 
2m, | cold does fo much depend upon the 
his, | degreeof Agitation in the parts of the 
ing | Object in reterence to the Sentient, 
m- Þ| chat even when we may think the Sen- 
Its If fory unalcer'd,it may judge an Obje& 
nor If tohave a degree of Coldneſs which 
by indeed it hathnot; as I remember, 
on [that to ſatisfie ſome Friends, that 'tis 
eds E:hot every Wind which: feels cold 
ea- tous, that is really more'Cold, then 
ke || the ſtill. Air, I have ſometimes 
to | ſhewen, thareven in nice Weather- 
_ Air blown out of a pair of 
lows docs not appear. $0 have aC- 
a B 3 quired 


(6) 
quired any Coldneis by being turn'd 
into Wind, though it it were blown 
againſt the hands or face, it would 
produce anew and manifeſt ſenſe of 
Cold; of which the reaſon ſeems to 


be, That though the Organ in general 
ſeems not to be alter'd, yet the Wind 
by reaton of its Motion, is able not 


only to drive away the parts of the 
Air contiguous to the hand, or face, 


and the warm fſteams of the Body ſ 
which temper'd its Coldneſs ; bur to 


pierce deeper then the calm Air is 
wont todo into the pores of the skin, 


where by compariſon to the more in-þ 


ward and hotter parts of the Senſory 


it muſt needs appear leſs agitated and 


conſequently colder. 


Beſides, that ſometimes we may 
meet with certain Steams 1n the Air 


that have in reference to the Blood 


and Spirits of humane Bodies (though 
not perhaps to divers other Liquors )| 
a certain hidden power of chilling 
as Opium, evn in outward applicatþ 


ons ( for in ſuch ways I have known 
a great Chirurgion much uſe it and 


highly extol it) ſtrikes a Coldneſs in 


to the Body by the ſubtile ———_ 
chat 


that infinuate themlclves at the pores 
of the Skin 3 and perhaps too, that 
Coldneſsis aſcrib'a ro External Bo- 
djes, which is produc'd in us by tome 
Frigorifick Vapour, or other di- 
ſtemper ; which being too flight. to 
be taken notice of as a diſcale, may 


| yct be of Kin to thoſe Agents, that 
| produce what Phyticians call horrors 
| and Rigors ar the beginning of Fea- 

| vers, and ſome other diſtempers z or 


produce that ſtrange and univerſal 


! Coldnels of the external parts, which 


is frequently enough obſerv'd among 
other Symptotnes in Hyſterical Voz 


men; Moreover, Bodics may often 


appear colder to us then toa Wea- 


| ther-glafs, becaufe our Senfories are 
| more affeed by the denſity arid Pe- 
| netrancy of the parts, This may 

ſeem ſomewhat ſtrange, but being 


futable enough to ſome of my Con- 


{ jectures about Cold, I have often 
| made Tryals with - very nice Wea- 
{ ther-glaſſes; that have aflurd me; 
har / at leaſt oft-times ) when wa- 


ter ſeems to be cold enough to our 
touch, it appears not to be colder to 


{ the Weather-glaſs then the Ambient 


Air, B 4 Theſe 
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- Theſe Trials I have ſometimes 
made with fſeal'd Weather-glaſſes, 
bur the moſt with another fort of 
Weather-glafſes ( whole ſtructure 
and uſe are by and by ro be mention: | 
ed ) which though they ſeldom prove 
durable, nor of any great uſe in any 
other then ſuch nice and ſhort Expe- 
riments, yet they diſcover lighter 
changes of- the Temper of the Air 
then would be zotable ( not to ſay ſer- 
ſie ) in ordinary Thermometers, 
But. of multitudes of Trials thar I | 
ſometimes made with theſe Glaſles, 
I can at preſent find among my looſe 
Papers but a very few ; and though I 
remember, that in one or two ( made 
about the ſame time with ſome of 
thoſe that follow ) I obſcrv'd Things 
thatmake me now wiſh I had had 
Opportunity to make thoſe further } 
Trials of hem, | which ſome of | 
their Phezomena ſeem-.to. dire& the 
making of : yet I ſhall annex theſe 
that follow as I find them entred, 
becauſe they are not perhaps deſti- 
tute of hints improvable |by further 
proſecution, June 26, between two 
and four in the afternoon: the wp rers 

NET 


( ram 
ther moderate for the ſeaſon) Itook - 
athin white glaſs-Egge blown art a + 
Lamp about the bigneſs of a VValnur, 
witha tem coming our of it about the 
bigneſs of a large Pigeons Quill four 
or five Inches long, and open at the 
Top 3 this {lender pipe being dipp'd 
in water, admitted into its Cavity a 
lictle Cylinder Of Vater, of half an 
Inch long or ſomewhat more,, which 
(the Glaſs being ereRed ) -jubſided 
by its own weight, or the Temper 
of the Air- in the Egge (in reference 
to the outward Air ); till ' it fell to 
the lower part:;of the Pipe, where ic 
comes out of the Egge, and 'therea- 
bour it would; reft, Now! if taking 
this Glaſs, by - che Top betwixt my 
Thumb and forefinger, I depreſt the 
Egge underthe furtace of a Baſon of 


8 fair water ( eold. enough to. the. 


touch ) the little Aqueous Cylinder, 
that parted betwixt the Air- in the 
Egge, and 'the qxterbal, would, 'in- 
ficad of being;made to ſubſide) by; the 
Epes immetiion into-the Gold wa- 
terz: preſently riſeup from the; lower 
part of the Pipe, till is reach'daboue 
the middle. of #,-though the Glaſs 
202! as were, 
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were, inthis and the following Tri- 
als, held erefted; and as ſoon as it 
was taken out of the Vater into the 
Air, the water would again ſubfide, 


reſt upon the Boards, or a Linen 


above; the cold Quickſilver would 


{ſometimes almoſt, and ſornerimes 
quite tothe Top of the {ſlender pipe, 
whence the water "would again 


taken out intothe free Air, or ſer to 
reſt upright as before: 


upon three or four ſeveral Trials 
find, as I expeaed, that when by 
immerſing the Egge 1m water, the 
| ; pendulous 


whether I held the Glaſs, or ler it | 


Carper, that cover'd the Table, . on | 
which the Trials were made. And 
this I did ſeveral times as well with | 
as without witneſs, I tried alſo that i 
if, inſtead of water, I made, uſe of | 
Quickſilver, though not big enough 
co cover the Egge much above halt = 
way, and if the reſt proceeded as 


preſently make the Aqueous Cylin: i 
der haſtily aſcend near thtee Inches; | 


quickly ſubſide, when the Glaſs was | 


Pm SM agKedugSEeECrdHIS Oc =©w£coaOQÞ@aoowucc ii... ac ac. 


Beſides, having ſet the veſſel of : 
Quickſilver and the Baſon of watet i 
very hear one another; I did atleaſt 


ſc 
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pendulous Cylinder was rais'd fo 
high, chat ir did no longer ſenfibly 
alcend, by nimbly taking the Egge 
out of the water and deprefling it in 
the Quickſilver, it would riſe far 


= higher: andTIalſo rri'd, that nimbly 
= removing the Egge our of the Quick- 
© filver into the water, the pendulous 
Z Cylinder would {ubſide, after plung- 


ing the Egge under water , though 
not ſo: faſt, nor near ſo low as it 
would do, in caſe the Glaſs were re- 
mov'd from the Quickfilver into the 
Air, Upon another Trial made 
much about this time, though not 


: WY rhe lelf ſame day 3 the pendulous 


water in the ſame Glaſs, ( the day 
being for the moſt part windy and 
rainy ) did ſubſide upon the immerſi- 
on of the Glaſs into water, not only 
a while before noon, but an hour or 
two after dinner, and at diſtant 
hours afterwards, though the De- 
ſcent of the Pendulous water was net- 
ther ſo quick, nor ſo conſiderable as 
it had been formerly in the Morn- 
ings. 

Fane 27, In the morning a ſmall 
Cylinder of Water pendulous in the 
: above 
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above mentioned Glaſs, upon the im- 
mer{ſjon of the Egge ina Baſon of wa- 
rer, -; would immediately and very 
conſiderably ſfubftde, whereas the |i 
{ame glaſs, being immerſed in the | 
Yeſfel of Quickſilver formerly. men- 
tionedywould preſently aſcend, Both | 
parts of this Experiment we ſeveral | 
timestried, and the Reaſon was {uf- 
pe&ed to be,that the Quickſilver had 
ftay'd all night in my, Chamber, 
which was ſomewhat warm, where- | 
as the water was brought up that | 

morning, and to the touch ſeem'd 
colder then the 'Quickfalver, and:a 


while after dinner,- the: fame water 
havingibeen ſtill kept in the room, we 
divers times found; that,as well/Thar, 
as. the Quicklilver, .did' immediately 
uponammerſion inpel; up the pendu- 
Tous water. in the ſlender pipe. 4ao- 
ther ; time in. frofty--weather-( and 
aboutshe begiming'ok. Janwary:):we 
did withuch a glats' (aShas: beon-al- 
reaty.ſeveral times mention'd )) take 
Jomedropsof water:.qut of a/veſſel, 
wherein that Liquor had for a good 
'whilebeen kept; that it mightbe re- 
duc'd asntar-as we conkdto the Tet 
5.20 perature 
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perature of the Ambient Air ; then 


| 1uffering the ſuſpended water :to.con- 


tinue a conventerit While 1n thelong 
and {lender ſtem of the Veather= 
glaſs, that *the internal Air might 
be reduc'd to the temper of the exters 
nal,, we took up the Glaſs by the 


# openend; andimmerſing the obtuſe 


part of Ir into a ſhallow Veflel-con- 


y raining ſome of the above mentioned 


Water, we found the ſuſpended 
drop ſuddenly zmpell'd upwards 
about haltan Inch or more, and the 
Ball of the Thermometer being taken 
out of the Vater into the Air, the 
pendulous drop did again ( though 
tar more {lowly then it aſcended ) 
ſublide, This was repeated three 
or four times with ſome intervals be- 
tween ( and that in a Room where 
there was no Chimney) and (ti11 with 
the like ſucceſs, ſave thar in- the two 


8 laſt Trials we took the Weather- 
{ glaſs out of the ſhallow water, and 
| plunging it intoa deep veſlel. of the 


ſame water ( that ſtood very near the 
other ) we found (for further con- 
firmation of the Experiment ) that 
the pendulous water was upon theſe 

new 
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new immerſions, impell'd up, near 
(it not full ) as high again, as when 


we had immers'd it only in the ſhal- Þ 


low veſſel : and taking it out of this 


deep Glaſs, we found the Cold of Þ | 


the external Air to reduce It to its 
former humble ſtation, Thus far the 
notes, I have yet been able to reco- 
ver : and though, as I ſaid, I dare not 
build very much upon them, yer by 
ſmall ſcal'd Weather-glaſles I find 


enough to invite me to ſuſpect, that of 


the degrees of heat and cold in the 
Air we may receive differing infor 
mations, when we imploy only our 
Organs of Touching, and when we 
make uſe of fit Inſtruments, 

I ſhall add on this occafion, that 
not only water it ſelf, but moiſt va. 
pours abounding in the Air, may 


make Us think it colder then the 


Weather-glaſs diſcovers it to be, 
For though it be generally taken for | 
granted, that the Thermometer does | 


only more exactly meaſure or geter- Þ 
mine the Effeats, which cold hath Þ 
both upon it and upon our Senſories, 
yet I have long ſuſpeQed that there's | 


ſomewhat clic in the caſe, And IF 
| | | have 
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have obſerv'd, that ſometimes the 
weather ſeem'd more or leſs cold to 
me, then that which preceded, when 
the contrary appear'd in the Wea- 
ther-glalsz and that, when upon 
conſileration of the whole marrer, 
that diffcrence did not appear to de- 
pend upon thoſe circumſtances of 
Exerciſe or Reſt, or the Tempera- 
ture of the Air I came our of, or 
any of thoſe other things, to which a 
conſiderate man, that goes upon no 
better then the common opinions 
abour Weather-glafles, would be 
apt to impure to that Phenomenon, 
And I was the leſs diſpos'd to think 
my ſelf miſtaken, becauſe having 
purpoſely enquir'd of others in the 
ſame houſe, who were not told, 
what Information the Weather-glaſs 
gave, they agreed with me in the 
ſenſe I had of the Temperature of the 
Weather, And having {ince, as 
occaſion fervid, communicated my 
Obſervations and ſuſpirtions to divers 
Ingenious Men, I have been by their 
recenter Obſervations confirm'd, that 
what TI have taken notice of, was not 
zhe Effe& of any *ISicgvyzesole. 
Fs NE From 
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From which, and other particulars; 
that we may have elſewhere oppor= 
tunity to mention, we may plauſibly 
enough inter, that 1t were notamils, 
not only to take notice, when we 
have opportunity, of the ſenſe, that 
1s Expreſs'd of the degrees of Cold 
by Birds and other animals, whoſe 
dict is more {imple and regular then 
ours, and whole perceptions are 
commonly more delicate and leſs di- 


verted z/ bur, eſpecially; to examine | 


the coldneſs of the 'Air and other Bo- 
dies-as well by Experiments and in- 
ſtruments, as by the crouch, And on 
this Occaſion I muſt not pretermit 
that memorable Account, that is gi- 
ven us by Marimus in that Noble 
piece of Geography which he calls 
Atlas Chinenſis, where ſpeaking of the 
Air of that populous Countrey he 
has this ſingular paſſage: Ad Cel: 
(ſays he ) ſol:que temperiem quod atts- 
net, majus in hac prouincia frigus eff, 
quam illrus poſcat pol: altitude : Unx enim 
#llg exceait gradum ſecundum ſupra qua- 
arageſimums;, & tamen per integy0s 


quatuor ſepe menſes flumina omnia ades 


dure concreſcunt gelu, ut currus equoſque 
as 
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ue grauiſiimaetiam onera glaries feral, 
tnnoxie ac ſecuriſsime tranſeant ; ex 118 
ingentia etiam glactet fruſta exſcinditur, 
que in futuram eſtatem ad delicias ſer- 
vaut, Hts men{ibus omnes naves ita in 
pſa glacte define ſunt, ut progreds nes 
queant ubicunque illas frigns orcupat 
( quod certo certius circa medium No- 
vembris 1agruere ſolet ) per quatuor ullos 
meſes tmmote ib: perſtare coguntur, 
neque exam reſoluitur glactes ante Marttt 
emtium ; bac plerumque glacier coucretta 
#n0 fit die, cum 1101 niſt plaritts flat lt- 
quefafo ; to which he adds what 
makes moſt to our prefert purpoſe, 


| omtn0 11lud mirum, tantum non Vviders 


aut ſentirt illud frigus ut Europeos ad by- 
pocauſta ſubeunda Videatur poſſe cogere, + 
aut in Europa ad glactem producendam 
ſufficere unde ad ſubterraneas illtc exha- 
lattones pro harum rerum caufis indagaine 
ars omnty.o recurrendum eſt, &C, 


But all that I have been implying 


| of the Neceſſity and Ulſcfulnels of the 


Weatherglaſs, is no way inconſiſtent 
with the truth of the latter part of 
our formerlypropos 'd paradox,name- 
ly that we arenot raſhly to rely up- 
on the Informations even of common 

= ___ Weather- 
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Weather-glaſles themſelves, For 
though they be an excellent Invention, 


and their Informations in many Cates | 
preferable to thole of our ſenſes, be: | 


cauſe thoſe Dead Engins are not in 


{uch caſes obnoxious to the ſame | 
Cauſes of uncertainty. with our Lu | 
ving Bodies, yetI tear they have too | 
much aſcribed to them, when they | 
are look'd upon as ſuch exact Inſtru- | 
ments to meaſure heat and cold by, | 
that we neither can have nor need de- ſi 
fire any better, For, not yet to met Þ 
tion ſome inconveniences in the con- 
trivance of them, which makes them þ 
unapplicable to ſome purpoſes, and Þ 
leſs proper in others, then Thermo 
{copes might be made, even in divers Þ 
caſes, whercin they are preſum'd to Þ 
be unexceptionable, their Reports 


arc not to me, I confeſs, quite exempt 


from ſuſpicion, For in ordinary Þ 
Weather-glafles ſome part of the Lt Þ 
quor being. contiguous to the Extcr- Þ 
nal Air, it is ſubje& to be impelld 
more or leſs upwards, not only. as Þ 
cording as heat or cold affects rhe in Þ 
cluded Air, but according: as the in- F 
cumbent Air happens to be heavier: Þ 


lighter, Þ 


ales W have created of Weather-glaſles, yet 

be: WM after what we have elſewhere manis 

e un E felted concerning the weight and 

ame W ſpring of the Air, aud what We have 

Li probably conjeur'd concerning the 

t00 i varying height of the Aercurial Cy- 

they W linder in the Torrecellian Expert- 

Eru- Bf ment; I fee not why It ſhould 

| by, K not much call in Queſtion the Infor- r= =_ 
| de» | mations we reccive from common New Phy, 
ne: ® Weather-glaſſes in thoſe caſes, _—__ 
col- WM where the height or weight of the Experi- 
hem Þ Armoſpherical pillar, that preſſes men's, 
and B upon the Water in the Weather- 

"Mos It glaſs, is confiderably longer or ſhor- 

vers ter, lighter or heavier then 1s uſual. 

dro For beſides the reaſon of the thing, 

Dorts W we have Experience on our fide, L 

mpt W might mention on this Occaſion an 

nary Þ Experiment I thought on, and alſo 

e LB attempted laſt winter to ſhow ev'n 

xcr- © upon a Ballance the varying gravity 

e11dÞ of the Armoſphzre 10 one and the 

7. ac Þ ſame place, by hanging a ſmall Mes 

e 1: Þ talline weight at one End of a pairof 

e 1- Bf Scales ſo ſtrangely exact, that they 

eror Þ would turn with far leſs then the 500. 

ater, Þ 42. part 
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lighter. And though this be a thing 


not taken Notice of by thoſe thar 
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part of a grain; and counterpoiſing 
1t atthe other end with a Hermet- 
cally ſcal'd Glaſs Bubble, which be- 
ing blown as large and as thin as 
could poſhbly be procur'd of fo ſmall 
a weight, might by its great diſpro- 
portion 1n Bulk to the Metalline Bo; 
dy loſe more of its weight then That 
would upon the 4mbient Airs grow- 
ing more heavy, But the particular 
Account of this Attempt belonging 
to another place, the trial ought not 
co be more then hinted here, eſpect- 
ally ſince ic may ſuffice for our preſent 

7n the 4... PuFpole to alledge that having found 

fence a= ( as we have already in other papers 

— noted ) that in a Weather-glafs, 

* where the Water 1s not fenc'd from 
the External Air, the weight of the 
Armoſphzre may make ir alter con- 
ſiderably between the Top and Bot: 
tom even of a Church or Steeple, 
though it appear'd by more certain 
Thermoſcopes, that *cwas not the 
differing Temperature of the Air as to 
Cold and Heat, bur the differing 
gravity of the Atmoſphzre, which 
being ſhorter and lighter at the Top 
prels'd lefs forcibly upon the ſubja- 

cent 
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oiſing cent Water and the included Air, as 
metj-Mis more tully made our in the Trea- 


h be-MWtiſe above related to, And having 
in asMWby the intervention of a Learned Ac- 
ſmall Mquaintance deſir'd ro have ſome Ex- 
{pro.MWperiments made of rhe Eftec& of the 
> Bo-M.Air upon Weather-glafſes in deep 
Tha WPirs or Mines, where the 4tmoſphe- 
row-Wrical Cylinder is longer and heavier, 
cular WI receiv'd Information that an Ingeni- 


I1n 

[3 -. cunity of trying what I defir'd, had 
peci- {Miound, that in the Botrom of one of 
eſent Mthoſe very deep Pits, the water ina 


common Weather -glals roſe near 
three Inches higher then ar the top, 
in a ſhank or pipe of about thirty 
rom MInches long, And this notwithſtands 
' the Ming the warmth, rthatis uſual in ſuch 
con- Mdeep places, which ſeems not any 
Bot; MWeching near fo plauſibly reterable ro 
ple, Ma2oy other cauſe, as to the increas'd 
tain Mgravity of the Atmoſphzrical Pillar 
the Mincumbent on the Water, that Pillar 
s to Mocing heavier at the Bottom then at 
ring Mtbe Mouth of the Pir, by the weight 
wich {Mot an acrial Pillar equal in length to 
op tbe pits ; perpendicular height or 


5ja- Wy depth. 
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But theſe are hot the- only Caſes | 
wherein the differing gravities of the | 


Armoſphere may,as well as Heat and 
Coid; have an intereſt in the riſing 
and talling of the Liquor in Common 


Wearther-glaſſes, For though you WM 
ſhould not remove them our of one | 
place, and though conſequently it 


may ſeem that the Armotpherical 
Pillar, that preſſes upon the water, 
muſt be {till of the ſame length, yer 


( not to urge, that That may alter, | 


unknown to us) it retaining its length 
it retain not its gravity, we may be 
eaſily 1impos'd upon, and rake that 
Alcenfſion or Subſidence of the Li- 
quor for the Effte& of a higher or 


remils degree of Cold, which may | 
eicher torally or art leaſt in part (and IF 
in what part, we are left to gueſs) 
be the Effect of the increas'd or lefſen- 
ed weight of the Atmoſphrical 
Pillar, happening either by the co-F 
pious diſperfion-ot V apours and othet Þ 
heavy' Steams through the Air, « Þ 


upon other Occaſions not neceſlary 
to be here diſcours'd of, of by rhe 
Precipitarion of fuch-vapours by rail 


or into dew, «a elſe by the Retons 


pl 
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of the Occaſions of the Augmented 
Gravity or Preſſure of the Air, For 
we have often obſerved great Varia- 
tions to happen in the height of the 
Mercurial Cylinder in the Torrice]- 


lian Experiment upon great rains and 


fogs, and other ſudden and confide- 


# rable mutations of the Incumbent 


Air, Bur fince I my felt thoughr 
fir, notwithſtanding the plauſible 
ratiocination, that led me to this 
Conjecture, to examine it by Expe- 
rience ; I can tcarce doubt but that 
others may have the like Curioſity 
that I had, And therefore, becauſe 
it may feem a paradox, ir will nor 
be amiſs, of many to annex. three or 


{ four Trials. I made to examine the 
{ propos 'd dodrine, eſpecially ours 
E having been the firſt obſervations of 


this kind, that, for ought we know, 
have been made by any. And in- 
deed others could fcarce have well 
made ſuch, though they had lighted 
on the ſame thoughts, for want of 


ſuch ſeal'd Weather-glafſſes to make 


them with, To omir then thole that 
I made with a ſeal'd Weather-glaſs, 
and an ordinary one ( in which the 
C 4 water 
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watcr remains ſuſpended beneath the 
included Air ) I ſhall brictly relate, 
thatin a Room unfurniſhed with a 
Chimney, I kept two Weather- 
olafles, which for more exactneſs 
fake, I caus'd to be made of a length 
far grearer then ordinary; ſo that 
the diviſions of the one were halt 
inches, and thoſe of the other not 
much leſs, and yet were Numerous, 
The one of theſe which was turniſhed 
with good ſpirits of VV ine,was ſeal'd, 


the other nor, but this laſt I caus'd ro |} 
be lo made of the ſhape repreſented | 


by the Scheme, that the Air being 
ſhut up inthe lower part of the In+ 


ſtrument (not as in common Wea- | 


ther-glaſſesat the Top) the Liquor 
might as well in this as in the ſeal'd 
Weathcr-glaſs riſe with heat and fall 
with Cold, In theſe Thermoſcopes 
( where the Aſcenſion and relapſe of 
the Liquors were, by reaſon of the 
length of the Pipes, far more con- 
ipicuous then in Vulgar Weather: 
glaſſes) I obſerv'd with pleaſure, 
that the Hermetical Thermoſcope 
(1fI may tor diſtinion ſake ſo call It, 
by reaſon of its being Hermetically 
7* er op | ſeal'd) 
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ſcal'd ) did regularly enough deſcend 
in cold weather,and aſcend in warm: 
Burt the other, which was not ſeal'd, 
but had a little hole left open at the 
Top ot the Pipe, though, when the 
Armoſphzre continued of the ſame 
weight, it would like the other riſe 
with Heat and fall with Cold, yer 
when the Armoſpheres gravity was 
alrer'd, they would not unitormly 
move together, but when (as we 
geacher'd from other obſervations ) 
the Atmoſphere grew heavier, the 
Liquor in the Pipe did not aſcend, as 
high as it would have done, if the 
Atmoſphzre had continued in its 
former degree of gravitation, And 
on the contrary, when the incumbent 
Air came to be lighter, the Liquor 
would riſe in the open Weather:glaſs 
in a proportion greater then the 
ſingle increaſe of heat would have 
exacted; fo that by comparing the 
two Weather-glaſles together, I did 
uſually foretel, whether the Mercu- 
Iy in the Torricellian Tube ( which 
I keep purpoſely by me in a frame ) 
were riſen or fallen, and conſequent- 
ly whether the external Air were 
heavier 
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heavier or lighter then before, As 
on the other fide, by looking on the 
height of the Mercurial Cylinder, I 
could cafily tell before hand, whe 
ther the Liquor in the open Wea: 
ther-glaſs were higher or lowerthen 
thatin the Hermetical ; the riſing or 
falling of the Mercurial Cylinder 
one quarter of an Inch (the Tempe- 
rature of the Air continuing as to 
heat and cold ) uſually ſignifying a 
great diſparity betwixt the Aſcenſion 
or the jalling of the Liquors 1n the 
two Inſtruments. | 
Among the ſeveral notes, I find 

among my looſe papers, and in a 
Diary I kept for a while of theſe ob- 
ſervations, I ſhall content my ſelfto 
tranſcribe the following two, be- 
cauſe, though divers others were 
made by my Amanuenfis, whoſe 
care is not to be diſtruſted, yer by 
reaſon of my abſence I could not rake 
notice of them my ſelf. The firſt of 
theſe Memorandums runs thus : 

Laſt night I took notice, that 
there was but one or two Diviſions 
difference betwixt the two Thermo- 


meters, but upon ſuch a change of 
Wea- 
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Weather, that happened this day, 
as made me imagine, that the At- 
moſphzre would be lighter then be- 
fore, conſulting the Barometer ( if to 
avoid Circumlocutions 7 may ſo call 
the whole Inſtrument wherein a 
Mercurial Cylinder of 29. or 309. 
Inches is kept ſuſpended after the 
manner of the Torricellian Expert- 
ment,) I found' the Quickſilver 
lower then 1t had been a great while, 
and thereupon concluding, there 
would be a notable diſparity, be- 
tween the ſeal'd and open Weather- 
glaſs, Thaſtned to them, and found 
that the latter being much alleviated 
from the weight of the 1ncumbent 
Air, was no leſs then 17, Diviſions 
higher then rhe others, and compa- 
ring the height the two Inſtruments 
were this day at, with an obſervati- 
on 1 my ſelf made about a week ago, 
when the Quickfilver was much high- 
cr then now it is; 7 found, that al- 
though this afternoon the ſeal'd Glaſs 
being-at 41, the other was at 58; 
yet Then, whenthe ſeal'd Weather- 
glaſs, ' was five divifions higher, 
namely, at 46, the unſeal'd Wea- 
_ ther- 
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ther-glaſs was but at 27, So that 
berwixt thattime and this, the Li- 
quor in the (eal'd Weather-glaſs, has 
deſcended five Diviſions, - but thar in 
the open Weather:glaſs has aſcend- 
ed 31, 

Thus far the firſt of the above 
mentioned Notes ; the ſecond is as 
follows, 

The Mercurial Cylinder being 
higher, then it has been a good while, 
and yetthe Weather warm and Sun- 
ſhiny, when the Liquor in the feal'd 
Glaſs ſtood very near the 50th divi- 
ſion, thatin the unſeal'd was fallen 
down as low as the 32. 

So thar it is very poſſible, thatthe 
unheeded change in the weight of the 
external Air may have a greater poz- 
wer to compreſs the included Air in 
anunſcal'd Weather-glaſs, then a not 
inconfiderable degree of warmth 
may haye to dilate ir, and conſe- 
quently in an ordinary Weather- 
glaſs, where the Air is included at 
the Top, it may often fall our, that 
contrary to what men ſuppoſe muſt 
needs happen, the pendulous Water 
may riſe in warmer weather, and fall 
in colder, And 
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And ev'n ſince the writing of the 
immediately foregoing parr of this 
page,within a few daysthatinterven'd, 
1 have my felt made obſervations, 
that do yer more clearly manifeſt this 
truth, as may appear by the follow- 
ing notes. The firſt of which ſpeaks 
thus, 

Memorandum, that Yeſterday night 
the Quickſilver being at 29 Inches, 
the Liquors in the {eal'd and unſeal'd 
Weather-glaſles, . were near about 
the ſame Diviſion, the former being 
at4o0, and the other being but half a 
Diviſion ſhort of that Number, 
Bur this night the Quickſilver being 
riſen about; of an Inch 3 the Liquor 
inthe ſeal'd is aſcended to 45, and the 
other deſcended beneath 35 about 
balf a Divifion, ſo that there is now 
10 Diviſions between them, 4 

This 1s the firſt Note, to which 
the following night enabled me to 
add this other. 

The Quickſilver being riſen almoſt 
z of an Inch above the fiation it reſt- 
edat the night before laſt night, the 
Hermetical Weather-glaſs being as it 
was then above the 40 Diviſion; the 
; Ss Liquor 
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Liquor in the' other, which was 
open, intwo days and nights is fal- 
len to the 17, and conſequently is 
ſubſided about 2 3 Diviſions, whilck 
the other is about the ſame height at 
which it was at the beginning of that 
time, 

Two or three days after, being re- 
turned to the place wherein I had 
made this laſt obſervation, and from 
which ſome urgent Occaſions had for 


that time exated my abſence; I | 


found the Diſparity, betwixt the two 
Thermometers that is expreſs'd in the 
following Memorial. : 

This day the Quickſilver being; ri- 
ſen to 30 Inches, when the Liquor 
in the ſeal'd Weather:glaſs was ar 
about 41 Diviſions, that in the other 
was depreſs'd a pretty deal below the 
Ninth Diviſion, ſo that the differ- 
ence between the two Thermometers 
was increas'd fince the laſt Obſerva- 
tion from 23 to near-33 Diviſions, 
all which” che- Liquor - in-the open 
VVeather-glaſs had funk: down, 
whileſt that in the feal'd continued 
almoſt at a ſtand, And'the day af- 


terthis Memorial,” I had occaſion to 


regiſter 
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regiſter another, which being the 
lait, I ſhall here think requifite to 
take notice of in this Ditcourle, I 
ſhall ſubjoyn it with that, which im- 
mediately preceded in order 0 
Time. : 

This day the Quickſilver continu- 
ing at the lame height, at which I 
oblerv'd it yeſterday, but the VWea- 
ther being grown much colder, the 
Liquor appears in both 'the Glaſſes 
to have uniformly enough {ſubſided z 


Z thatinthe ſeal'd VVeather-glaſs, be- 


ing about the. 33, and the other be- 


E- ing ſunk quite below the loweſt 


mark of all, which was more then TI 


EZ apprebended it would have done, 
= when there was no froſt, eſpecially 
& ſinceby my Diary it appears, that 
= one of the laſt times. | obſerv'd' the 
| Hermetical. Weather-glals to ſtand 


at near about the ſame height, name- 


E ly, the 343 the Liquor jo the others 


Glaſs was no lower then the 41: 
nor probably-would there. be now ſo 
great a difference, if _ the Armo- 
iphzre had not been this day very 
heavy ; whereas, when this freſhly 
recited obſervation was made, 7 find 


by 
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by the Diary, the Quickſilver to | 
have aſcended but to 29 inches, and | 


a pretty deal leſs then a half. 
Since that time, being forced by 
ſeveral Avocations to be often abſent 


from the place where my Thermo- 
ſcopes were kept, 7 was not careful | 
to proſecute ſuch Obſervations, thoſe } 


already fer down (not to mention 


thoſe thar are not here tranſcrib'd ) i 


being judg'd abundantly ſufficient to 


evince the Paradox propos'd to be | 


prov'd by them : Only, to manifeſt 
that after 7 deſiſted from regiſtring 


my Obſervations, the Phenomena may , 


neem; have been as remarkable as 
fore; ſhall add, Thar one of the 
laſt times 7chanc'd to take notice of 
the Difference to be gather'd by com: 
paring the two Weather-glaſles, Z 
found (the weather happening to be 


warmer then ordinary ) the differ: | 


ence between them to exceed any 
that 7 remembred my ſelf to have 
then obſerv'd, amounting to forty 
four, if not to forty five Diviſions, 


And 


On DAS Iran 2 ern ene. 
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 Andev'nfſince the writinp of the 
Laſt Line, we have had opportunity 
to obſerve a Phenomezon, which if 1c 


had occurr'd to us in the place where 


| we might have compar'd the Bara- 
8 {cope with the Exact Weather-glal- 


{es hitherto mention'd, ( and whereby 
we had been invited torely upon it ) 


| would perhaps appear more Conſt- 


derable then any ot the Obſervations 
yetrecorded. For not very many hours 
ago, finding in the Morning the 


W Quickſilver tobe riſen jn a good Ba- 


raſcope of mine ( though another 
from that; all this while referred to; 
and elſewhere kept ) above 3 of an 


& Inch higher then rhe place ir refted 
| at the Night foregoing, and a ſome+ 
E what Nice Weather-glaſs { where 
| the included Air is kept in the lower 
# part of the Inſtrument, which is ſha- 
© ped like that already deſcrib'd in this 
& Diſcourſe \ being confulted to ſhow 
# what Effe& ſo grear and ſudden a 
& change of the Atmoſphzres gravity 
| would have upon it z I ſaw the tin&- 
[ed Liquor in the ſhank depreſs'd a 

tull Inch or more beneath the Surface 


of the Ambient Liquor in the Viol, 
D which 


34 

which ſtrange depreſſion of the Li- 
quor in a pipe above 20 Inches long, 
and where the alterations of the Air 
as to Heatand Coldare not wont to 
produce any thing near ſo great an 
Effe&, I could not but take much no- 
tice of, Since the ſeaſon of the year 
makes it no way likely that the night, 
though Cold, could have had ſo po- 
werful an Operation on 1t, eſpecially 
ſince an Amanuenſis that watch'd it 
much longer then I, affirms that he 
ſaw the Liquor driven down quite to | 
the very Bottom of the pipe, and a 
Bubble of the outward Air to make 
its paſſage through the water, and to 
joyn with the Air contain'd in the ca- 

vity of the Viol, 1 
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The II. Diſcourle, 


Containing ſome 


New Obſerwations about the De- 
ficiencies of Weather-glaſſes, 
together with ſome Conſidera- 
tions touching the New or 
Hermetical Thermometers. _ 


Nd finceI had occaſion to ſpeak 

of the Deficiencies of Vea- 
ther-glaſſes, and the miſtakes wheres 
3 tomen are liable in tne Judgement 
Z they make of Cold and Heat upon 
2 Their Informations, it will not per- 
2 hapsappear impertinent to add three 


== or four Conſiderations more to ex- 
= cite men to the greater Warinels and 
2 Induſtry, both in the making and 
Z uling Weather:glaſſes, and in their 


8 Judging by them, 

= TI. And firfl, I conſider, that we 
& are very much to ſeek for a Standard 
Ss - 


(3s) 
or certain Meaſure of Cold, as we 
have ſetled Standards for weight, and 
magnitude, and time, ſo that when 
a man mentions an Aker, . or an 
Ounce, or an Hour, they that hear 
him, know what he means, and can 
caſily exhibit the ſame meaſure : 
but as for the degrees of Cold ( as we 
have elſewhere noted concerning 
thoſe of Heat ) we have as yet no cer- 
tain and practicable way of derermi- 
ning them; for, though, it I uſe a 
Weather glaſs long, 'tis eaſie for me 
to find, when the Weather is colder, 
or when warmer, then 1t was at the 
time when the Weather-glaſs was 


firſt finiſhed, yer that is a way of 


eſtimating, whereby I may in ſome 
degrees {atisfie my ſelf, but cannot 
ſo well inſtru& others, ſince 7 have 
no certain way to know determinate- 


ly, ſo as tobe able ro communicate 


my knowledge to a remote Correl- 
pondent, what degree of Coldnels 
or Heat there was in the Air, when 
7 firſt finiſhed my Thermoſcope; 
For beſides that, we want diſtin& 
Names for the ſeveral gradual diffe- 
Tcnces of Coldneſs, we have already 
: E  * gaclarg 
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7 declar'd, that our fenſe of feeling 
- 7 cannot ſafely be relied upon to mea- 
7 ſyre them 3 and as for the Veather- 


glaſs, that 1s a thing, which in this 


* caſe is ſuppos dio be no fir Standard 
Z totell us what was preciſely the rem- 


per of the Air, when it felf was firſt 


# finiſhed, ſince that does but inform 
# usof the receſhons from it, or elſe 


that the Air continues in the Temper 


| it was inat the making of the /nſtru- 

| ment, bur does not determine for us 

& that Temper, and enable us, to cx- 

| preſsit; as indeed it is ſo mutable a 

| thing, ev'n in the ſame place, and 

& oft-rimes in the ſame day, if not the 
ZZ ſamehour, that jr ſeems little elſe 
& thena Moral impoſſibility, to ſettle 
= {1uchan univerſal & procurable Stans 
EF dard of Cold,as we have of feveral os 
= therthings, And indeed there is ſcarce 

© any Quality, for whoſe differences 
= wehave fewer diſtin Names, haz 

& vingſcarce any for the many degrees 
E of Coldneſs that may be conceiv'd to 


be intermediate, betwixt Lukewarm- 
neſs and the Freezing degree of Cold, 
and even theſe are undetin'd enough 
for that, which to ſome mens ſenſes 
= will 


/ 8) 
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will feel Lukewarm, by others will 
be judg'd Hot, and by others perhaps 
cold; noris even the glaciating de: 
gree of Coldnels well detcrmin'd, 
{ince not only differing Liquors, as 
oyl, wine, and water, will manis 
feſtly fireez much more eaſily one 
then another, bur even Liquors of the 
ſame denomination ; and of waters 
themſelves ſome are more eaſily 
turn'd into 7ce then others, and 1 ſce 


no great cauſe to doubt but that there 


may be ſufficiently differing degrees 
of Cold, whereot the mildcſt may 
{ſuffice for the congelation of ſome 
waters, 7 muſt bt forget to add, 
that the lame perſon, that has made 
many obſervations with a Weathers 
glaſs, is ſo confin'd by that numeri- 
cal nftrument, thart it by the ſpilling 
of the Liquor, or the cracking of the 
Glaſs, or the caſual intruſion of ſome 
Bubbles of Air, or by any of divers 
other Accidents that may happen, 
the Inſtrument ſhould be ſpoil'd, he 
would, though he ſhould imploy 
again the ſame 4nſtrument, be re- 
duc'd to ſeck out & new Standard, 
herewith to meaſure the varying 
[ones 
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temperature of the Air, And though 
it be not difficult ro include in the 
Cavity of a Weather-glaſs ſome 
other fluid Body inſtead of Air, yer 
it will be very difficult, if not im» 
poſſible, ro include a Body, fit to 
reſent and ſhow the Alterations of the 


8g Ambient Air, without being allo 1i- 


ableto receive impreſſions from it at 
the time of its being firſt ſhurup, 

Yet / will not here omit that 7 have 
ſometimes confider'd whether the el- 
{ential oyl of Anifeeds ( which is thar 
that is d1ftill'd by the intervention of 
water in a Limbeck ) might not, du- 


| ring a good part of the year, be of 


lome uſe to us, in making and judgs 
ing of Weather-glaſſes. Por this 
Liquor, as we elicwhere alſo note, 
having the peculiarity of looſing its 
fluidity during almoſt all the Win- 


| ter, anda good part of the Spring, | 
and Autumn too, when the Wea- An 7r;e- 


ther or the time of the day is colder ; 


tits Liquor, 7 ſay, being ſuch, in eg anvher 


way of ſetling a Standard for Weather-glaſſes 3 namely, by ob- 

ſerving the coldneſs,which is requiſite ts make diftill'd water be- 

gin to freez : But though the accurateneſs of this way may be as 

well as the other juſtly Nueftion'd, and cannot often be put in pra- 

fliſe, even in Winter it ſelf, nor without trouble 3 yer 1t may alſo 

be advantagiouſly made uſe of, when the cold happens to be great 
D 


enowgh to freez water, 
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caſe you very gently thaw it,and they 


putting into it, the Ball of a Wex- : 


cher-glaſs furniſh'd with ſpirit of 


Vine that will burn all away, you} 


{uffer the oyl to re-congeal leiſurely 


of itſelf, you may by obſerving the 


ſtation of the ſpirit of Wine in the 
Thermoſcope, when the Oyl begins 


manifeſtly ro curdle about ir, be in| 
ſome meaſure aſhſted, ro make anc. 
cher Weather-glaſs like ir, For if | 
you put ſuch rectified ſpirit of Vine 
into a Glaſs, the Cavity of whok 
Spherical, and that of its Cylindri- F 
cal part, are as near, as may be, & | 


qual to the correſpondent Cavities in 
the former Glaſs, -you may by ſome 
heedful- Trials; made with thawd 
and recongeal'd oyl of Aniſeeds, 
bring the ſecond Weather-glaſls to be 
{lomewhar like: the firſt, and if you 
know the Quantity of your ſpirit of 


Wine, you may eaſily enough make Þ 


an eſtimate, by the place it. reaches 


to in the Neck of the Inſtrument, 
whoſe capacity you alſo know, whe- 
ther it expands or contracts it ſelf to 
the 40, the 30, orthe 20 part, &«, 


of the bulk ir was of, when the | 
tf. $9-% 8. A Bs. 4 --, 
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Weather-glaſs was made, By the 


help of the ſame Oyl you may make 
{ome kind of eſtimate, though a 


more uncertain one, of the difference 
of two Weather-glafles of unequal 
bignels: And though I know how 
much may be alledg'd to ſhow the 
uncertainty of this way of making a 
Standard for Weather-glaſles ; yer 
as what I have formerly repreſented, 
may manifeſt me to be far enough 
from looking on it as an exa& Stan- 
dardof Cold; ſo perhaps the way 
propos'd may nor be altogether uſe- 
leſs in the making and comparing 
Weather-glaſles, Ges in ſuch caſes, 
where we are not to expect to hit the 
mark it ſelf, it is of ſome advantage 
tobe able to ſhoot leſs wide of it 
then otherwiſe we ſhould, 

II, Burt nor to inſiſt any further on 
a difficulty, which is ſo hardly evi- 
cable as that, which occurs abour 
ſetling a perfe& Standard of Cold, 
there are unaccurateneſles in the mea- 
{luring of Cold by Weather-glaſles, 
which may be avoided, bur are not; 
For, Men are not wont to take care, 
that the Stems be even and CTR 
WM Ca 


Dr. Wren. 
Dr. God- 
dard. 

Mr, Hook. 
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cal enough, but are wont to make 
uſe of tuch, as are much wider at the 
npper part near the bubble, then 
otherwhere z nor do they obſerve, as 
they might, a proportion betwixt the 
Diameter of the Bore of the Cylins 
der, and that of the Cavity of the 
Spherical Bubble, and divers other 
circumſtances are commonly negle- 
&ed, which if well order'd would 
make much towards the Certainty 
and inſtruQtiveneſs of the Informati- 
ons, afforded us by Weather-glaſles, 
To which may be added, that even 
inthoſe, where ſome parr of the Li- 


quor is expos'd to the external Air, 


there may be made Contrivances 
much more convenient, in order, at 
leaſt, to ſome particular purpoſes, 
then that of the Vulgar Weather- 


olaſs, ſome of which we have im Þ* 


ploy'd, andothers have been either 
tkilfully devis'd, or allo happily at- 
tempted by ſome eminently ingeni- 
ous Members of the Royal Society, 
And though that, which we have al- 
ready diſcrib'd in another Treatiſc, 
be very fimple, yet it 1s much more 
commodions for {everal of the fol- 

| lowing 
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lowing Experiments of Cold, then 
that, which is commonly in uſe. 
For in this, where the included Air is 
as it were pendulous at the Top of 


E the Glaſs, 'tis very troubleſome and 


FO Oh 


difficult ſo to apply Cold Bodies, and 
| eſpecially Liquid ones to it, as there= 


= wuh ro meaſure their Temper, 
= whereas the Thermometers, I ſpeak 


& of, being made by the inſertion of a 
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= Cylindrical pipe of Glaſs ( open ar 
EZ both ends ) into a Violor Bottle, and 
= by cxactly ſtopping with ſealing wax, 
# or very cloſe Cement the Mouth of 


| the Viol, thatthe included Air may 


EZ have no communication with the Ex- 
= ternal, but by the newly mentioned 
& Pipe: Inthis kind of Inſtrument, I 
= ſay, by chuſing a Viol as large, as 
= you pleaſe, and fitting it witha Cy- 
£2 lynder, flender enough, the propor- 
7 tion between the part of the Viol poſ- 
& ſeſt by included Air, and the Cavity 
= ofthe Cylinder, in which the Liquor 


Z 15toplay up and down, may be eafi- 
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ly made ſogreat, as to make the Li- 
quor in this Inſtrument, with the 
lame degree of Heat or Cold, riſe 
or jall four or five, or 'more times as 
much 
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much as the pendulous Liquor i; 
want to doinan Ordinary Weather. 
glaſs, where the cavity that lodges 
the Air, is wont to be much rog 
{mall, conſidering the Bigneſs of the 
pipe, whereinto the Air muſt, when 
'tis rarifi d, expand it ſelf, Burt tis 
not the greater ſenſibility (1t I may 
ſo ſpeak ) of this very kind of Wea: 
ther-glaſles, nor their not needing 
frames, that makes me take notice 
of them in this place ( where I pur- 


poſely paſs by contrivances that I } 


know to be more curious ) but this 
other Quality, which makes them fit 
for divers of the following Experi- 
ments, wherein we ſhall have occafſi 
on to mention them, namely, that 
with little or no trouble and inconve- 
nience we may imploy Liquors or 
other Bodies to refrigerate the inclu- 
dedAir,by immerſing theV 1ol,it need 


be ( by a weight ) into the Liquor to Þ7 
be examin'd, and letting it ſtand | 
there as long as we pleaſe, And fo [| 
we may alſo meaſure the Coldneſs of 


Earth, Snow, powder'd Ice, and 
other conſiſtent Bodies, which may 
be heap'dabour the V1ol, or in which 
it may be buri'd: 3.1 
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111, ] conſider too, that though 
men are wont confidently enough to 


& conclude, that incale ( tor inſtance ) 
Z the Coldneſs of the weather make 
Z the Liquor ina Thermoſcope yeſter- 
E day an Inch higher then 'twas the day 
= betorc, and this day an Inch higher 
= then 'twwas yeſterday, the Air muſt 
: | be this day as cold again as it was ye- 
= ſerday, or atleaſt that the increaſe 
= of Cold muſt be double to whar it 
- |: was ycſterday, and fo in other pro- 


portions, yet the Validity of this 


Z ColleQion may very juſtly be Queſti- 
= on'd; For, though we ſhould grant, 
& that Cold isthat which of it ſelf, or 
= by its own poyer contracts the Air, 
= yethow does it appear, that a double 


- | degree of Cold muſt produce a dou- 


2 ble degree of condenſation in the Air, 
= and nor either more or leſs, Since 
= beſides that'tis taken for granted, bur 
not provd, that the differin 

> Quantities of included Air in ſevera 

ZZ Infiruments, and the differing big- 
& neſles of the Pipes, and the differing: 
degrees of Expanſion, wherein the in- 
# cluded Air may happen to be, when 
s thc Alcenlion of the YVater begins to 


be 
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Linus 
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be reckon'd, may render this 7js. 
theſis very ſuſpicious ; beſides all this, 
(Ifay) I am nor inclin'd to grant 
(what Philoſophers have hithert 
{uppos'd) that the Condenſation of 


the Air, and the aſcenſion of the Va. | 


ter is oy, or ſo much as przacipalh, 


affected by the proper Virtue of the 
Cold, but by the preſſure of the | 


Ambient Air, as we ſhall ere long 


more fully declare ; And if this be 
made out, then the computation, we | 
are conſidering, will be found ro be | 


very fallacious, for we have <clfe- } 


where ſhown, That the ſtrengths re | 

quirdto compreſs Air, are tn reciprocal 
proportion, or thereabouts, tothe ſpaces 
comprehending the ſame portion of Air; 
ſo that if a Cylinder { for inſtance) 
of four Inches of Air, be juſt able to 


reſiſt a ſtrength or preſſure equivalent 


to 10, pound weight, when 1t comes | 


to be comprels'd intotwo Inches; in 
this caſe, I ſay, an equal force ſuper. 


added to the former, ( which makes 1 
that a double force, or equivalent to | 


20 pound weight, ) will drive up that 
already compreſt Air ' into half the 
Ipace ; that is,” into one /nch_ or 
there- 
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thereabouts; whence it follows, that 
in eſtimating the condenſation of the 
Air iaa Weather-glaſs, we muſt nor 
only conſider, how much ſpace ir is 
made to deſert, but alſo, what pro- 
portion that deſerted ſpace bears to 
the whole ſpace it formerly poſlſeſt, 
and to what degree of denſity it was 


& reduc'd, before the application of 


ESE Eg © bh: RE * 
SE ing” : 


the then force 5 and we muſt remem- 


| ber, thar the reſiſtence of the inclu- 


ded Air is notto be look'd upon, as 
that ofa weight, which may remain 
always the ſame, bur that of a ſpring 
forcibly bent, and which 1s increas'd 
more and more, as it1s crowded into 
leſs and leſs Room, But thele Nicer 
ſpeculations it would here be ſome- 
what improper to purſue. | 
IV. Wherefore 7ſhall proceed to 
what may ſeem a Paradox, that even 
the particular Nature of the Liquors, 


EZ imploy'd in Weather-glaſſes, 1s not 


altogether to be negleQed; till we 
have a better and 'more. determinate 
Theory of the cauſes of: Cold, then / 
tear we have : For, though ufually 
It matters not much, what Liquor 
you unploy, yet tis pot impoſe 

enact 
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that in ſore caſes men may ſlip int6 
miſtakes about them, for it will not 
follow, that if of rwo Liquors, the MW w 
one be much the more obnoxious to MW as 
the higher degree of Cold, that of MW d; 
Glaciation, the other muſt be leſs i ye 
caſily ſuſceptible of the lower degrees {MW to 
of Cold; fince thoſe, that make {@ to 
ſeal'd Weather-glaſſes, ſome with | ſe: 
water, and ſome with ſpirit of wine, MW th 
have confeſſed to me, that they find IMF co 
theſe ( laſt nam'd ) much more apt to {Wt ha! 
receive notable impreffions from I flu 
faint degrees of Cold, then thoſe BF dil 
that are furniſhed but with warer, {W par 
and ( which yet is eaſily turn'd into 8 me 
Ice) by the cold of our Climate, I can 
which will by no means produce the ji per 
like effe& upon pure ſpirit of Wine. Mx Oy! 

Beſides we cannot always ſafcly JW yet 
conclude ( as Philoſophers and Chy- ſMdeg 
miſts generally do) that the more jy wo. 
ſubtile and ſpirituous Liquors muſt ſWe1th 
be the leaſt capable of being congeal- {WM Oyl: 
ed (thatis, madeto loſe irs fluidity, | 72ts, 
as oyl and ſome other {ubſtances are 
wont to be reduc'dto do by .the Atty 
on of Cold) for the Chymical Oyl 
of Anileeds diilld by a Limbeck » 

0 
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{os hot and ſirong a Liquot, that a 
few drops of it conveniently diflolv'd 
will make a whole Cup of Beer taſte 
as ſtrong, and perhaps heat the Bo- 
dy as much as ſo much Vine, and 
yet this hot and ſabtile Liquor I have 
found upon Trial, purpolely made, 
to be more caſily congealable ( in the 
ſenſe - freſhly explain'd ) by - cold, 
then even common water; and ro 
continue ſo ſeveral days; after a Thaw 
had reſolvd the common Ice into 
Huid water again, And I know ſome 
diftill'd Liquors, whole component 
particles are 1{o piercing and fo vehe» 
mently* agitated, that the tongue 
cannot ſuffer chem, and they are not 
perhaps inferior tro moſt Chymical 
Oyls, nor to Aquafortis it ſelf, and 
yet theſe may be congeal'd by far leſs 
degrees of Cold, then ſuch, as 
would yet prove ineffectual to freez 
elther the generality of Chymical 
Oyls, or the generality of ſaline ſpi- 
Tits, 
And indeed till we attain to fome 
more determinate "Theory of Cold, 
and come to know more touching its 


cauſes, then we yet do, I ſec nor, 


E why 
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why it ſhould be abſurd to ſuſpeR, 


that though there be ſome kind of + 


Bodies, which ſeem fitted to pro- 
duce Cold indi{criminately in the 
Bodies they invade or touch, yet if 
the refrigeration of a Body be bur the 
leſſening of : the wonted or former 
agitation of irs parts ( from what 
cauſe {oever that remiſneſs proceeds ) 
it ſeems not impoſſible, but that be- 
fides thoſe Bodies or Corpulcles, 


that may be look'd upon as the Ca- | 


tholick Efhcjents of Cold, there 


may be particular Agents, which in 
reference to this or that particular 
Body may be call'd frigorifick, | 
though they would not ſo much re- 
frigerate another Body, which per- 
haps would be more eaſily affected, 
then the former, by other efficients of 
Cold. For we may obſerve, that 
Quickſilver may be congeal'd by the 
Streams of Lead, which have nor been 
taken notice of to have any ſuch Effe& | 
upon any other fluid Body, and yet i 
uickſilver 1s not to be depriv'd of F 
us flvidity by ſuch a degree of Cold, | 
as would freez not only water but | 
wine, And by what we have for- | 
merly Wy © 
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' merly related upon the credit of that 


great Traveller, the Jeſuit Martine- 
25, it ſeems, that water it ſelf may in 
ſome Regions be ſo diſpos'd by the 
conſtitution of the Soyl, that 'ris ſuſ- 
ceptible of ſtrange impreſſions of 
Cold in proportion to the Effect, 
which that degree of Cold produces 
there in humane Bodies, Beſides; 
Opium allo, of which three or four 
grains have too oft deſtroyed the heat 


* of the whole mals of Blood in a mans 


Body, though that be a very hor, 


Z ſubtile, and ſpirituous Liquor, does 
Z not ſenfibly refrigerate water, as far 
# asI could obſerve with a good ſeal'd 
= Weather-glaſs, which I pur ſome- 
= times in a glaſs of ordinary water, 
= and ſometimes into a glaſs of water 
= of the ſame Temper, and (as we 
= gueſsd ) of the ſame Quantity, 
2 wherein Opzum, ethough to kill very 
& many men,was put in thin flices, and 
& ſuffered to diſſolve ; which ſeems to 
& argue, that as differing Liquors have 
2 cach their peculiar Texture, ſo there. 
g may be certain Bodies, whoſe noff- 
g vute particles by their peculiar ſeize, 
| | fhapeand motion, may be qualified 
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to hinder, or at lcalt leflen the agita- 
tion of the particles of the appropria- 
red Liquor, into whole pores they 
infinuare themſelves z And thereby, 
according to the lately mention'd 


ſuppoſition, they may rcetrigerate | 


that particular Liquor without hba- 
ving the like Effect on other Liquors, 
whole Texturcs are differing, And 
I might countenance this by adding, 
thatas fiery and agitated a ſpirit as 


that of wine, when well detlcem'd, 


is juſtly thought to be; yetT know 
more liquors then one, that being 


mingled with it, will 13 a trice de» | 


prive it of its Fluidiy'; and the like 
change I have ſometimes made 1n 
{ome other liquors allo, Burt I muſt 
not infift on ſuch matters, having 
mention'd them but only. to awaken 
mens curiofiry and circumſpeRion, 
and not to build much upon them, 
which will be cafily credited, 1i-itbe 
remembred, that a little above I my 
ielf ſufficiently intimated, that this 


Conje&ure ſuppoſes ſomething about 


the Theory of Cold, which is not yet 
{ufficicytly clear'd, Only, becauſe 
gre former Experiments ſhow, That 


the : 


orels, 
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the various Agitarion of the minute 
parts of a Liquor, whereon its Flui- 
dity depends,may be hindred or ſup- 
prefled by the intervention of advenz 
titious Corpulcles : Bur do not clearly 
ſhow, Thar the Liquor by being de- 
priv'd of that Kind oi Agitation does 
actually acquire a Coldnefs : I might 


| ſubjoyn thus much, that by the Ad- 


dition of a certain {ubſtance(whichfor 


| juſt reaſons I muſt forbear to de- 


{cribe ) that would ſcarce ſenſibly re- 


| frigerate common Water; I can 


make a certain ( and for ought I 
know, one only ) Z1quor, that is 
wont to the touch ro be much of the 
Temper .of Warer, to conceive a 
conſiderable degree of Coldneſs : 

This, I ſay, (as ſtrange as it may 
ſeem ) I might here ſubjoyn to coun- 
tenance the Conjecures, I have been 
delivering, and afford ſome new 
Corrolaries; but for the Reaſon 
newly intimated I forbear, and the 
rather becauſe I think it high time 


8 to return thither, whence the Confi- 


derations, I have offer'd abour 
Weather-glaſſes, have made me dis 


= 43 I 
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I was going then to take notice, 
upon the Occafion offer'd by what 
L related of the Influence of the Ar- 
moſphzres gravity upon common 
Weather-glaſles, of the difference 
berween them and thoſe that are Her- 
metically ſeal'd. And indeed, theſe 


are in ſome things ſo much more con- 
venient then the others, that ( itI be | 


not miſtaken ) it has already prov'd 


ſomewhat ſerviceable to the Inquiſi- | 


tive, that I bave directed the making 
of the farſt ot them, that have been 
blown in Ezglazd; At the Beginning 
indeed I had dithculty to bring men 
to believe, there would be a rarefa- 
fion and condenſation of a liquor 
Hermetically ſeal'd up, becauſe of 
the School DoGrine ' touching the 


impoſſibility ofa Vacuum, and eſpe- Þ 


cially, becauſe I had never ſcen any 


Experiment of this kind, nor met | 
with any. that had, but after ſome | 
Trials, which my Conje@ures led | 
me to make ſuccesfully enough, that 
in Hermetically ſeal'd Glaſſes, both | 
Air and Water might be alternatcly 
zarifi'd and condensd; I found my 
wok much facilitared by the fightof | 
a2 
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a ſmall ſeal'd Weather-glaſs, newly 
brought by an Ingenious Traveller 
from Florexce, where it ſeems ſome 
of the Eminent Yzrtuoſs, that eno- 
bled that fair City, had got the ſtarr 


@ of us in reducing ſeal'd Glaſſes into a 


convenient ſhape for Thermoſcopes, 
But ſince that, the Invention has in 
England by a dexterous hand, that 
uſes to make them for me, been im- 


& prov'd, and the Glaſſes we now uſe 


are more conveniently ſhap'd, and 


E more Exact then the Pattern, I cau- 


ſed the firſt to be made by, Bur the 
filling of theſe long ones that we now 
uſe, 15 a work of more niceneſs and 
difficulty, then they that have not tris 
ed will be apt to imagine, and there- 
tore may elſewhere deſerve either 
from our Pen, or his, that is moſt 
vers d in making them, a more par- 


& ticular account of the way of Per- 
& forming it : The advantages of theſe 
= Weather-glaſſes being.at no hand ins 
& conſiderable, For, the weight or 
& preſlure of the Atmoſphzre ( which, 
{ as We have noted, may work very 


much upon others, ) their being 


$ ſeald detends them from :; And by 


_ 


E 4 | this 


- 


this Advantage they may be us'd in | 
the higheſt and in the deepeſt places, 
with as much certainty as any where 
elſe, Next, whereas in other Ther: 
mometers the Liquor 1s very ſubjet 
£0 be ſpilt, in caſe they be remoyed 
from place to place, and which 1s 
worſe, though they be not remov'd, 
is {ubjc& to be prey d upon and waſt 
cd by the Air, whereby informati- 
ons of ſuch Weatherzglaſles are ren- 
dred in Tra& of time ſomewhat un- WM 
certain : In ſeal'd Weather-glaſlcs,} 
there is no danger, that Liquor 
ſhould cirher ſpill or evaporate, 
And upon the ſame Account, the: 
have this Advantage, that you may 
lately let them down into the Sea, 
and immerſe them in any Liquor, 1h: 
you pleaſe, without excepting - theÞ tio 
moſt corrofive, to examine their anc 
Coldneſs : Not to mention, that in-Þ has 
ſtead of the courſer Liquors uſed inf 1 
common Weather-glafles, which} be! 
are ſome ofthem not unapt to freer, M tho 
and others unapt enough to comply we 
With the ſlighter alterations of the upc 
Air, and inſtead of the colourle{W bur 
Liquor, whether water orno (1 know his] 
EX ; not, : 


on 


rleſs| 


NOW 


noi 
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not ) us'din the F lorentive Weather- 
glaſs I ſaw, We imploy, highly re&i- 
fi'd ſpirit of Wine, whoſe being 


| brought to a lovely red with Co- 


chinele, open'd by the moſt ſubtile 
volatile ſpirit of Urine, by which 
means the included Liquor 1s not on- 
ly very conſpicuous and ſecur'd from 
freezing, but ſo ſuſceptible of even 
the {lighter impreſſions of external 
Bodies { which would work bur faint- 


© ly on water that tis pleaſant to ſee, 


how many Inches a mild degree of 
heat will make the Tin&ure aſcend in 
the very {lender Cylindrical ſtem of 
one of theſe uſeinl Inſtruments ; of 
which we have ſpoken the more par- 
ticularly in this place, becauſe we 


= ſhall have frequent occaſions. tro mens 
2 tion them in the following Papers ; 
Z and no body, as yet, that we know, 
| has written any Account.of them, 


But though theſe Weather-glaſſes 
be much more to be relied on, then 
thoſe thatare commonly in uſe, yer 


Z we would have a Philoſopher look 


upon both theſe and our Senſories, 
bur as Inſtruments to be imployed by 
his Reaſon, when he makes his Eſti- 

| mates 
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mates of the Coldneſs of Bodies: 
And though perhaps it will fignifie 
nothing in the Event, yer I ſee nor, 
why it ſhould misbecome a Natura; 
lifts Diligence and circumſpeRion to 
try, whether ev'n ſuch weather-glaſ: 
ſes ought to be ſo far allow'd of, as | 
to hinder men from looking atter any 
other kind of ways of eſtimating 


Cold. 


will not follow from hence, that they 


muſt be exempt from all the other 
imperfections, which we formerly 
mention 'd to be imputable to Wea- 7 


ther-glaſles, 


I know not whether you will allow 7 
me to add on this occaſion, that the * 
tinted ſpirit of Wine ( and the like Þ> 
may (for ought we know ) be ſaid of 
any ſuch Liquor ) being a particular þ* 
mixture, in caſe it be allow'd poſſible, F* 
that the ſubtile ſteams of ſuch Bodies Þ# 
( as we formerly noted to be frigori- 
fick inreſpe&to ſome Liquors ) may | 


For, though the ſealing of theſe #7 
Weather-glafſes prote@ the included 
Liquor from the preſſure of the Air, #* 
and keep it from evaporating, yet it 


infinuate themſelves through - che BY « 


pores 
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pores of Glaſs z as 'tis granted, that 
the Effluviums of the Loadſtone do 
readily per-meat It: in this Caſe, I 


ay, though I willingly allow it nor 


tobe likely, yet it is not abſolutely 


= :mpoſsible, that ſome Streams, thar 


-* bf 


& wander through the Air, may be 


more or leſs Cold, or may more pro- 
more or hinder an agitation among 


© the minute parts in reference to Ir, 
= then in reference to other Liquors : 
# as we formerly noted, that a grain or 
| two of Opium will exceedingly allay 


= the warmth and motion of the whole 


[3 ay 


® mals of Blood in a mans Body, 


though ten times that Quantity will 
not ſenſibly refrigerate che: tenth part 
of {ſo much water, And that this 


= may appear the leſs extravagant,. I 
> ſhall here add ſome- mention' of an 
© odd Phexomenon, that, as it were, 
>> by ſome Fate has occur'd to me, ſince 
> Ibeganthe Diſcourſe Tam now up- 
2 on; for whileſt I was-yeſterday wri- 


ting It, I had occaſionto Examine by 
luch a Seal'd- Weather-glaſs ( as I 
have been ſpeaking of) the Temper 
of a certain ſtrange kind of mixture, 
that towards the cloſe of this Trea- 

life, 
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tiſe, I ſhall have Occaſion to take 
ſpecial Notice of: and though to the 
couch it appeard but Lukewarm, 
yet having pur'into it the Ball, and 
part of the fiem of the ſeal'd Wez- 
ther-glaſs, 1 found the Included Li. þ 
quor ſlowly enough impelFd up fo 
high, thar atlength, to my wonder, 
it roſe eight or-nine Inches in a Stem, 
which was not much above a foor 
- long ; but that which] relate, as the 
ſurprizing Circumſtance, is, that 
when I had taken out the Thermo. 
{cope, and remov'd it again into a 
deep Glaſs full of Cold water, 
whence I had juſt before taken it out, 
to put it into the Anomalous mix: 
ture, I had a mind:to examine ; the 
TinGure in the Weather-glaſs did 
not ( as it was wont, and as any one 


would have expected ) begin to ſub- | 
fide again towards its former ſtation, 
bur continued within about half an 
1och or leſs 'of the very Top of the 1n- 


frument, though neither my own | 
bufie Eyes, nor thoſe of a'perſon ve- i 
.ry well Vers din making and uſing 
Thermoſcopes, could perceive, that 
the expanded Tingure was any 
-\; where 
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where diſcontinued by any Air or 
Bubbles, which at firſt we ſuſpe&ed 
might poſſibly (though it were very 
unlikely ) have been generated by the 
Tepor of the mixture, Bur that which 
continued our wonder, if not increa- 
{edit, was, that during four or five 


| hours, that the /nſtrument continued 


inthe Cold water, and during ſome 
hours alſo, -that it was expos'd to the 


& Air, the TinQure did not ſubſide 
Z above halt an inch; and which is yet 


more ſtrange, having left the Glaſs 


$ all night, in the window of a Room, 


where there was no Chimney, 7 
found in the morning, that its de- 


& ſcent was ſcarce ſenſibly greater, for 
# 1t continued about eight Inches high- 
= er, thenthe mark it ſtood at, when 
= 7Zfirſt putit into the Lukewarm mix- 
& ture, and how long it will yer retain 
2 this ſtrange expanſion, is more then 
Z 1cantell, But by this and what / 
& may have occaſion hereafter to relate 
& concerning this mixture, it may ap- 
= pear ſomewhat the more reaſonable 
& to ſuſpeR, that evenſeal'd Weathers 
| glaſſes furniſhed with high reQifid 
| ſputtof Wine, may in ſome (though: 


very 


Theatr. 
Chynic. 
volum.,6. 
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very rare ) conjuncures of Circum. 


ſtances, and from ſome peculiar Þ 


Agents, either by their inſiquating 


themſc]ves through the Pores of the | 


Glaſs, or on ſome other Account, 
receive impreſſions, that, as far as 
can eaſily be diſcern'd, are not pure- 


ly the genuine and wonted Operati- Þþ 


ons of Heat and Cold, 
The Chymiſt Orthel:us tells us, that 


the Liquor diftilVd from the Oar of Þ 
AHagneſia or Biſmute ( which ſeems to 


be the ſameMineral,that we inEngliſh 
call Tinzglaſs) will ſwell in the Glaſs 
tis kept in, not only manifeſtly, but 
very conſiderably at the full Moon; 
and shrink at the new Moon ; and it 
all my endeavours to procure that 
Oar had not prov'd fruitleſs, / 
ſhould be able by my own Expert 
ence todiſproveor confirm fo admi- 
rable a Phezomenoz; bur being as yet 
unfurniſh'd to make the Trial my 
ſelf, leſt it might appear a Vanity, 
fo much as to mention ( withour re- 
jecting it) a thing ſo very unlikely : 
7 ſhall add, thar ſince 7 find the 
Thing for the main, which was de- 
livered by the Chymiſt, imploy'd 

as 


| ſome 
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as an Argument by a 
{famous Mathemarict- 


| an (the _ Caſa- 
| tus) who 
| are ſuch, as it he him- 
| (elf had obſerv'd, that 
| even in ſtopt Glaſles, 
| the foremention'd Mi: 
| neral ſpirit increaſed 
| very ſenſibly in Bulk 
| about the time of the 
| full Moon, 
| wonder being admit- 
| ted, may not only 
| countenance what we 


eexpreſhons 


which 


were ſaying, but hint 
other very 
ſirange things in Na- 


| ture, This brings in- 


tomy mind ( what / 
have elſewhere men- 
tion'd) that a Tin&ure 
of Amber, 7 had 


Vitrum optime clauſum ne quid 
exſpirare poſſet, in loco ubi qui- 
eſceret Fatui, nec fine animi 
voluptate licebat in Pleniluniis 
manifeſts inclufi liquoris in- 
crementa obſervares in Novilu- 


nits vero Decrementa, &c. 
They are the words of Paulus 
Caſatus in his Terra Machinis 
motay Pap. 143» But ſince 
the writing of cheſe Pralimi- 
nary Diſcourſes, the Author 
of them having conſulted by 
the means of ſome Ingenious 
friends, the learned Caſatuss 
finds, that He never made nor 
ſaw the Experiment himſelf, 
bur relates 1t upon the autho- 
rity of a cerrain Dutchman, 
whoſe name he adds nor, and 
who therefore may probably 
be the ſame Orthelivs that 15 
mention'd by the Author of 
theſe Preliminary Diſcourſes, 
who thinks ir requiſite to 
give the Reader this Adyer- 
tiſement, becauſe Caſatus 
himſelf did not, as he ſhould 
have done, intimate that he 
de.iver'd this but upon ano- 
thers credit, 


made with high reQifi'd ſpirit of 
Wine, did for many Moneths in a 
well ftopt Glaſs diſcover it ſelf to be 
affefted with certain changes, which 
were thought to proceed trom ſome 
(ecret murations of the Air, that did 


ſenſibly 
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ſenſibly ſo work, as 7 had not obſer: 
ved it to do upon other Liquors, 
wherein the ſpirit of VVine abounded, 
And perhaps upon long and diligent 
obſervation, one might find a Diſpa- 
rity betwixt Weather-glaſles kept in 
the ſame place, but furniſhed with 
differing Liquors, a Diſparity, / lay, 
that could not be fo well aſcrib'd to 
any thing as to the peculiar Nature 
of the Reſpeive Liquors, which, 
though of divers kinds, may ( to add 
that towards the facilitation of Tri 
als ) be made of a very conſpicuots 
colour, by the ſelf-lame Metal, Cop: 
per, which not only gives the Known 
colour in Aqua fortzs, but affords a 
' fair ſolution in Aqua Regzs, and it 
makes a Liquor of a moſt deep and 
lovely blew in ſpirit of Urine, or ot 
Sal Armonaack, and the like ; nay, 
Thave found, that in good Chymical 
Oyl of Turpentine ( for expreſs'd oy!s 
are too eaſily congeal'd ) the bare fi- 
lings of it will yield a ſufficient Tu 
Qure, But becauſe it is yet but 4 
bare ſuſpicion, that Seal'd Weathers 
glaſſes made of differing Liquo!s; 
but in other points alike _ be 
OtNcr- 
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otherwiſe then uniformly affeQed by 
the Temperature of the External 
Air; 1 ſhall now add an obſervation 
already made, to ſhow, that even 
the Seal'd Weather-glaſles furniſh'd 


| with ſpiritof Wine are not ſo per- 


fetly ſecluded from all commerce 


| with external Bodics, and liableneſs 
| ro their operations, bur that they 
E may be wrought upon otherwiſe 
8 then we think, For 7 have more 


then once obſerv'd, that even in ſeal'd 


{ Thermoſcopes ( made purpoſely at 
| home for me, and with great care by 
| the experteſt maker of Them ) after 
| a good while, and when no fuch 
| matter was expected, 
| emerg'd Bubbles, which, whether 
{ they proceeded from ſome undiſcerns 
E able Particles of Air, harbourd in 
| the Pores of the VWarer, which in 
| proceſs of time, by their Union came 
| to make conſpicuous Bubbles, or 
| from ſome dilpos'd particles of the 
| ſpirit of Wine it ſelf by ſucceffive al- 


there have 


terations brought to a ſtate of Elaſit- 
city, Inow examine not; bur only 
affirm, that ſometimes 7 have had of 
theſe Bubbles great enough to uw 

F the 
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the ſpace of many Inches 1n the ſhank Þ 
otalong feal'd Weather-glaſs, and Þ 
I bave been troubled with them in 
more Weather-glaſſes then one or 
two : whichl theretore take Notice 
of,nort only, becaule it ſerves to prove Þ 
what I was ſaying, but becaule iris Þ 
very fit, an Advertiltemenrt ſhould be F 
given of ir to prevent miſtakes. For Þ 
when theſe Bubbles are ſmall, and 
are generated or happen to ſtay ator | 
about the Place, where the Sphzri- F 
cal and Cylindrical parts of the Glab þ 
meet, they may eaſily ( as I have ob- 
ferv'd )lurk unhceded, and reaching Þ 
from fide to fide, fo divide the ſpirit 
of VVine inthe Ball from That in the Þ 
Stem, thar the latter ſhall not be able Þ 
co riſe and fall according to the chan- 
ges of the weather ; the Bubble not-i 


withſtanding its aerial nature, being 


more indiſpos'd to be mov'd up and 
down in the flender Stem of a ſmall 
Weather-glaſs, rhen the ſpirit oF 
Wine it felf, as we have elſewhercf 


ſhown, that when Air is not forcd, 
a Bubble of it will nor in ſeveral caſes 
foreadily paſs through a very narrow 
paſſage, as would that groſler fluid, 
Water, But 
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But all theſe difficultzes / not to 
call them extravagances) which I 
have been mentioning about leal'd 
Weather-glaſſes, I repreſent nor to 
ſhow, that it is ( at leaſt as yet) - 
worth while to ſuſpect ours ſo far, as 
to imploy all the Diligence and Inz 
ventions, that were requiſite to pre- 
vent or filence the ſuipicions of a 
Sceptick, or that might be thought 
upon, in caſe the matter did require 
or deſerve ſuch extraordinary Nicety, 
bur only to give men a riſe to con{t- 
der, whether it would be amiſs to 
take in { when Occaſion preſents it 
ſelf ) as many collateral Experiments 
and Obſervations as conveniently we 


| can, to be made ule of as well as our 


Senſories and Weather-glaſles in the 
Dijudications of Cold. And pers 
haps an Attentive Enquiry purpoſely 
made, would diſcover to us ſeveral 
other Bodies, Natural or Factitious, 
which we might make ſome ule of in 


| eſtimating che degrees of Cold. For 


though ( ro give an inſtance) water 
be thought the Liquor, that is moſt 
ſuſceptible of ſuch an Intenſity of 
Cold, as will deſtroy or ſuſpend its 

F. 2 Fluiduty, 
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Fluidity, yet not here to repeat, 


what we formerly deliver'd ot the 
eaſie congealableneſs of Oyl of Ani- 


ſeeds, we have (as we elſewhere note | 


to another purpoſe) diſtill'd a ſub- 
ſtance from Benzoin, which becomes 
of a fluid, a conſiſtent Body, and 
may be reduc'd to the ſtate of fluidity 
again by very much lefler alterations 
of the Ambient Air, as to Heat and 
Cold, then would have produc'd Ice 
or Thaw'd ir. I could alſo here take 
notice of, whatl have ſometimes ob- 
ſervd in Amber-greeſe, difſolv'd in 
high reQifi'd ſpirit of Wine, orin 
other Sulphurous or Refinous con- 
cretions diflolv'd in the ſame L:quor ; 
for now and then, though it ſeem'd a 
mere Liquor in warm Weather, it 
would in Cold weather let go part 
of what it ſwallow'd up, and after 
wards rediffolve it upon the return oi 
wart weather ; {ome of theſe con- 
Cretions,-as I have ſeen in Excellent 
Amber-greeſe, ſhooting into fine fi- 
gur'd maſſes, others being more 
rudely congeal'd, And I might allo 
add, whar I have obſerv'd in Chymi- 
cal Liquors, ( not unskilfully pre- 


par'd 
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par'd out of Urine, Harts-horn, &,) 
which would ſometimes ſcem to be 


Z cotally clear Spirits, and at other 
= times would iuffer a greater or leſſer 
Z proportion of Salt ro Chryſtallize ar 
& the Bottom, according to the Mutati- 
= ons of the Weather, in point of 
= Coldand Hear, Suchkind of inſtan« 


ces (Iay) I could mention, bur I 
ſhall rather chuſe to proſecute my 


| Examples in that obviouſeſt of Li- 


quors, VVater, and add, that even 
That may afford us other Teſiimo- 
nies of the increaſed or leflen'd cold 
ofthe Air, then that which it gives 
us in Common Weather-glafles, 
For in ſome parts of France the Va- 


termen obſerve, thar the Rivers will , ,,,,,, 


{ bearBoats heavier loaden in VV inter, graphie ds 
; P. Four- 


then in Summer; and I have upon 
inquiry been.credibly inform'd, that 


{ Seamen have obſerv'd their ſhips to 2: 
'draw leſs water upon the Coaſts of 


irozen Regions ( where yet the Sea is 


| :wonttobe leſs brackith) then they 
| -do:on our Britzſh Seas : which ar- 
gues, that water is thicker and heas 


vier in Winter then in Summer. 
Nay, I ſhall add, that nor only in 
E 3 differing 
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differing Seaſons of the Year, but 
cven at leveral times of the ſame day 
T have often obſerved the Coldnets 
ot the Air to be ( regularly enough ) 
{o much greater at one time of the 
day then at another, that a Glaſs 
bubble Hermetically ſeal 'd and pois'd 
{o as to be exactly of the ſame weight 
with its equal Bulk of Water, as that 
Liquor was conſtitured at one time 
of the Day, would about Noon, 
when the warmth, that the Summers 
Sun produc'd in the Air, had ſfome- 
what rarifi'd the water, and thereby 
made it bulk for bulk ſomewhat 
lighter then before, ' the Bubble 
would fink to the Bottom of the wa- 
ter, which ( for the better marking 
the Experiment ) / kept in a Glals- 
Tube ; but when at: night the cool: 
neſs of the Air had recondens'd the 


water, and thereby made it heavier, , 
it began by little and little to buoy up Þþ 
the Bubble, which uſually by morn- 


ing regain'd the Top of the Water; 
and at other times of 'the day-.it not 


unfrequently happen'd, that the i 


Bubble continued {wimming: up and 
down betwixt the Top and the Bot 
os D'S ny | row, 
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rom, without reaching either of chem, 
ſometimes ſtaying lo long in the ſame 
part of the Tube, that ic much ſur- 
prizd divers of the Yrtuoſ; them- 
telves, who thought the poifſing of 
a weight {o nicely, not only a. very 
great difficulty (as indeed it is )but 
an inſuperable one, Bur of this Ex- 
periment /elſewhere fay more; and 
becauſe about other Weather-glafles 
{ have ſaid fo much already, 7 think 
it may not be improper 'to Sum up 
my thoughts concerning' the: Creteria 
of Cold, by repreſenting the tollow- 
ing particulars, 

I, That by reaſon of the various 
and unheeded prediſpoſirtions of our 
Bodies, the ſingle and 'immediare in- 
formations of our ſenſes are notal-; 
ways tO be truſted, Hb 

2, That though Common Wea- 
ther=glaſſes are uletul Inſtruments, 
and the informations they give us are 
1n moſt caſes preferrable' to thoſe of 
our ſenſe of touching, in regard of 
their not being ſo ſubje& to unheeded 
mutations: yet ev'n theſe nſtruments 
being ſubje& to be wrought upon by 
the differing weights of the Armo- 
F 4 ſphere, 


_. 


ſphzre, as well as by Heat and Cold, & 
may ( upon that, and perhaps tome pi 
other accounts } eaſily miſ-inform us N 
:n ſeveral.caſcs, unleſs in ſuch Caſs WM 1 
weobſerve by other nſtruments the | © 
preſent weight of the Atmoſphere. | » 

3. ' That the ſeald weather-gloſ: WW y\ 
ſes, we have been mentioning, are W {e 
10 tar preferrable' ro the .Commen WW þ 
ones, as ( eſpecially they not being | g 
obnoxiousto the various preſſure of WM ( 
the external Air ) that there ſeems no WW © 


need in moſt caſes to decline their re ÞW ix 
ports, or-poſtpoſe Them to thole of WM t 


any other nſfiruments: But yet in E pl 
ſome nice -Caſes it may be prudent MM © 
( where it may conveniently be done) {© 


to make uſealſo of other ways of ex- 
amining the Coldneſs of Bodies, tha | 
the concurrence or variance to be 
met within fuch ways of Examinat- Þ 
on, may either confirm the Teſtimo- Þ 
ny of the Weather-glaſs, or-excite Þ 
or aſſt us to a further and {everer in 
quiry, 

4. That 7 would not have Mentoo Þ 
eaiily deterr'd from devifing and try- Þ - 
ing various Experiments ( if othet- | 
Wiſe not unlikely or irrational) _ 

LP t 
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the eſtimating of Cold, by their ap- 
pearing diſagreeable ro the vulgar 


us Notions about that Quality, For 
les I doubt, our Theory ot Cold is not 
he WW only very imperfe&t, but, in grear 
| partillgrounded. And I ſhould ne- 
loſs © ver have ventur'd at trying to make 


are © fſeald Weather-glaſles, if I could 
nou 7 have been withheld either by the 
ing W grand Peripatetick Opinion, that 
201 W (ro ſhun. a void) water muſt re- 
n0 {© main ſuſpended in Glaſſes, where if 
r- © itfall, the Air cannot ſucceed its or 
e of @ the general opinion ev'n-of Philoſo- 
tin © phersas well new as old, That Air 
Jen © muſt be far eaſier then any viſible Lis 
ne) {© quor condens'd by Cold, 
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qhaapaaanatecatenagens 


The 111. Diſcourſe, 
Containing 
The II. Paradox, 
Cauſe of. the Con- 


" 2 W, eat her-gl 4 ſſes, 


Hough I thought here to end 

| the Prxliminary Diſcourſe, as 
doubting it may be thought prolix 
enough already, yet for confirmation 
of what- I--was- lately-noting, about 


the incompleteneſs of the Theory of F 


Cold ( and becauſe the evincement 
thereof may give riſe to many Trials 
that may inrich the Hiſtory of Cold) 
I'will here ſubjoyn a Diſcourſe for- 
merly written on another Occaſion, 
For though upon that Account _ 

ain 
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fain to leave our the beginning of Ie, 
as not ſuted to the preſent Occaſion, 
yerthe main Body of the Diſcourſe 
may be ( I think not 1mproperly ) an- 
nex'd to what has becn already ſaid 
about Weather-glaſles, fince it exa- 
mines the caules of the principal Phe- 
zomeuon of them, and will perhaps 
help to diſcover the incompleteneſs.of 
mens Notions about Cold, by ſhow- 
ing that the true cauſe, ev'n of the 
moſt obvious Phenomenon of Com- 
mon Weather-glaſſes (_ though al- 
moſt every man thinks he under 
ſtands It ) has not yet been ſufficient» 


© .ly inquir'dinto, 


The diſcourſe then ( that firſt part 
of It as forreign to .our preſent pur- 
pole ) being omitted, is as follows. 

—To proſecute our Diſquiſition {q- 
tisfacorily, it will concern us to 
confider, upon what Account the wa- 
ter riſes in Cold Weather and falls 
in Hot, in common Weather-glaſles, 


| whole Conſtruction being ſo well 
| . known, that we need nor ſpend time 


to ſet it down, we. may forthwith 
proceed to take notice, That -con- 
cerning the reaſon, why in theſe 

BD - 
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Weather-glaſſes the water, or other 
Liquor in the ſhank or pipe, aſcends 
with Cold, and deſcends with Heart: 
there are three opinions, - that will 
deſerve our Conſideration, 

The firſt is the common opinion of 
the Schools and Peripatericks, and 
indeed of the generality of learned 
Men of differing Sets, who reach, 
that the Cold ot the External Air, 


contra&ing the Air included in the | 
Weather-glaſs, and thereby reducing 
it into a narrower Room then for- I 


merly it poſſeft, the' water muſt ne- 
ceffarily aſcend to fill the placede- 


ſerted by the retired Air, leſt that 
pace ſhould become a Tacuum, which | 


Nature abhors, 


Bur againſt this 'Explication we Þ 


have ſeveral things to objeR. 


© For firft, 1.am nor fatisfi'd, that Þ 
any of the Schoolmen or Peripate Þ 
_ Ticks ( ar leaft of thoſe I Have met Þ 
-with ) have Tolidly evinc'd that Ns 
"ture cannot be brought to admits Þ 
Lacuum, Nor do I much exſpeR to 
fee thar afſertion well 'provd, by 
theſe, orby any other, that forbear Þ 
xo make uſe of the Argument of the 


Carteſians 
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Carteſians drawn from the Nature of 


| a Body, whoſe very eflence they 


place 1n its having extenſion : which 
I ſay, becauſe about this Argument 
Inexther have yet publiſhed, nor do 
now intend to deliver my thoughts, 
Next, it ſeems a way of Explica- 
ting, that little becomes a Naturaliſt, 
to attribute to the ſenſeleſs and inani- 
mate Body of water an Aim ar the 
good of the Unniverle, ſtrong enough 
to make it a, as if it were a free 


| Agent contrary to the tendency of its 
| own private Nature to prevent a Va- 


cuur, that, as is preſum'd, would 
be hurtful to the Univerſe. 
But theſe Arguments we have elſe- 


where urg'd, and therefore necd not 
- inſiſtlonger on them here, 


Thirdly, it you take a Bolthead, 


| witha large Balland long ſtem; and 
> do, with that and Quickſilver make 
| the Torricellian Experiment, there 
| will be an Inſtrument prepar'd like a 


| Common Weather-glaſs, ſave that 
| the ſtem is longer, and that the Li- 
| quor is Mercury inſtead of Water, 
| andyetin this caſe we ſee not, that 
| the Mercury, which remains pendu- 


lous 
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lous in the pipe at the height of about 


30. Inches, offers to a{cend unto the 
cavity of the Bolthead, to fill up the 
ſpace, whence the Air was cxpell'd 
by the Mercury, and which the 
Quickſilver alſo by its ſubſiding de- 
ſerted, And the outward applicati- 
on of Cold Bodies to the toriaken 
part of the head will not perhaps Oc- 
caſion the riſing of the Quickiilvera 
2 of an Inch, ithaltſo much, though 
the like degree of Cold would make 
the water aſcend in a Vulgar Ther- 
mometer, though ſhorter, to the 
height of ſeveral Inches, Bur this 
Argument I alſo on another Occaſion 
further diſplay and vindicace, 
Wheretore ſhall add one more, 
taken from the Conſideration & 
thefe ſeal'd Weather:glafles, that 
are deſcrib'd in this preſent Hiſtory 
of Cold, For, in theſe the Air does 
not ſhrink, but rather ſeems to be 
expanded, when the weather grows 
Colder, 7 it be ſaid, that warcr be- 
ing contracted by the Cold, the Air 
follows it to prevent a Vacuum : / at- 
ſwer, that thoſe, thar {ay this, ſhould 
Explain, why, Whereas 1n Common 
Wearher- 
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Weather-glaſſes the water aſcends 


totollow the Air, in theſe the Air 
muſt deſcend to follow the warter : 
And why, fince to avoid a Vacuum 
the one 1n common Weather-glaſles, 
and the other jn {eal'd ones reſiſts con- 
traction, Nature does not rather 
make the Air in Common Thermo: 
meters, retain the . extenſion, they 
conceive due tO its nature, then pur 
her {elf to the double Labour of {uf- 
fcrivg the Air to be preternaturally 
condens'd, and compelling the wa- 
ter to aſcend contrary to 1ts nature, 
But theſe Arguments / will not urge 
lo much, as this other, that in our 
preſent caſe, the above propos'd An- 
ſwer will by no means ſalve the diffi 
culty. 'For if the water be really 
condens'd into leſs, and the Air exs 
panded into more ſpace then they re: 
ſpe&ively poſleſt before; 7 ſee nor, 
how a Vacuum or a worſe Inconveni- 
ence will beavoided; for 1 demand, 
ſince Glaſs is granted to be impervie 
ous to Air and water ( as indeed elſe 
Nature would not need to make wa- 
ter aſcend contrary to its own tenden- 
cy in a Common Weather-glaſs ) 

| what 
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what becomes of the Body, that was 
harbour'd inthe ſpace deſerted by the 
water upon its Condenſation > 
Which Queſtion, thoſe that do not 
ſay, any thing eſcaped away through 
the Glaſs, or that any thing was an- 
nihilated, will not eaſily anſwer, 
But this is not all, for 1 further de. 
mand, when the Air expands it {elf 
to follow the water, how by that ex. 
panſion of the Air, a Yacuum both 
coacervatum (as the old Epz:cureans 
ſpoke ) and znterſperſum, is avoided, 
For the aerial Corpuſcles cannot ad- 
vance into this ſpace deſerted by the 
water, without leaving either in 
whole or in part the ſpaces they fill'd 
before, ſo that by this remove an ae- 
rial Corpulcle only changes place, but 
does not adequately fill any more place 
then it did before, Bur if it be ſaid, 
thar the ſame Air without any ſub- 
ſtantial Acceflion, may adequartely 
fill more ſpace ar one time then at 
another ; 7f this, I ſay, be pretend- 
ed, 7 ſhall not urge that it appears 
not, why it were not more cake for 
Nature in common Weather-glaſſes, 


as well as in ſeal 'd ones, to rarifie the 
Alt, 
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Air; which they reach tobe fo very 
caſily rarifi'd and  condens'd, then to 
make the heavy Body of water to af- 
cend. For 1 may very well reply, 
that 7 ſcarce know any Opinion 1n 


{ Natural Philolophy, that to me 


ſeems more unintelligible, and more 


| worthy to be confidently rejected, 


then This harſh Hypotheſis. of Rarefa- 
&ion, Of which / ſhould think ic in- 
jurious to ſo judicious a Philoſopher, 
as my Lord Brounther, to indeavour 


here to manifeſt the abſurdity, Defence 
| though / had nor in another place 744i" 


ſhewn it already, 
Thenext Opinion, we are to cons 
ſider touching the cauſe of the aſcen- 


{ ſion of Water by cold in Weather- 
| glaſſes, is that of Mr, His, who, in 
| the laſt Chapter of his Book de Cor- 
| pore, Se, the 12, having premis'd a 
{ delineation of a common Weather. 
* glaſs, ſubjoyns this Explication ; 


In the ſixth and ſeventh Articles of 


| the 27, Chap. ( where I conſider the 
| cauſe of Cold ) I have ſhewn, thar 
| finid Bodies are made colder by the 
| preſſure of the Air, that is toſay, by 
| a conſtant wind that preſſerh them, 


For 
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For the ſame cauſe it is, that the ſu- 
perficies of the water is prels'd at F, 
and having no place, to which it may 
retire from this preſſure, beſides the 
Cavity of the Cylinder between H 
and E, itis thcretore neceſlarily for, 
ced thither. by the Cold, and conle- 
quently it alcenderh more or leſs ac: 
cording as the Cold is more , or leſs 
increas d. And again, as the Heat 
is more intenſe, or the Cold more re; 
miſs, the ſame water will be depreſs 
. more or leſs by its own gravity, that 
1s to fſay,. by the caule of gravity 
above cxplicated, | 

"But: however the Author of this 
Explication, to prepare us to Ieceive 
it, tell us, that however the above 
mention'd Phenomenon be certain) 
known to be true by expertence, the cauſe 
nevertheleſs has not. yet been diſcoverd: 
yet I confeſs, I think, this newly rect 
red aſſertion might as well have been 
placid after his explication, as juſt be- 
fore it. 

For firſt, whereas he remits usto 
the ſixth and feventh Articles of the 
27, Chapter (for the reference 6 
miſprinted J.0G. containing the 
grounds 
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grounds of this Explication, I muſt 
profets my ſelf far from being ſatis- 
i'd with the general Theory ot Cold 
dceliver'd 1n that Chapter, as being 
partly precarious, partly inſufficient, 
and partly {carce intelligible, as I 


= ſhall elſewhere have Occaſion to 
Z ſhew ; andas for whathe particular- 
| ly alledges in the fixth and ſeventh 
| Articles of a conſtant wind, that 


preſſes fluid Bodies, and makes them 


# Cold, beſides that that is proofleſly 
E affirm'd, we ſhall anon have Occaft- 
= onto mention an Experiment, where 
E water was not only much refrigera-. 
& ted, but turn'd into Ice, though ir 
| wereſcald upin Glaſs Veſſels, and 
| thoſe ſuſpended too in other Glaſſes, 
| wherein ſome of them had Air about 
| them, and ſome others were totally 
| 1mmers'd in unfreezing Liquors, ſo 
| thatthe water that was ſcal'd up was 
| ſufficiently prote&ted from being ras 
| ked by the wind, as Mr, Hob's con- 
| ceipt of the Caule of freezing re- 
| quires, 


Secondly, I fee no neceſſity, thar 


| the Cold ſhould preſs up the ſuperfi» 


cies of the Water into the ſhank of 
G 2 the 
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the Weather-glaſs, elpecially ſince 
*tis manifeſt, that the Vater will riſe 
with Cold in a Weather-glaſs kept 
in a ſtill place, and free trom any 
ſenſible wind. Beſides that, ir ſhould 
be prov'd, and not barely affirm'd, 


chat an inſenſible Motion deſervesthe Þ 
name of wind, and that ſuch a one | 
is the cauſe of the retrigeration of [| 


water, and it ſhould be alſo ſhewn, 
how this wind comes to be able to 
raiſe the water, and that to the height 
of many Inches more in one part of 
the ſuperficies then in another, Be- 
ſides all this, I ſay, we find by Ex- 
perience, that Water powred intoa 
Bolthead, till ir have fill'd the Ball, 


and reach'd a good way into the Þþ 


Stem, will upon a powerful refrige- 


ration, ſhort of freezing ( which is Þ 
the caſe of water in Weather-glaſſes, 
when the Air grows colder ) mani 
feſtly ſhrink into a narrower room, Þ 
inſtead of being impell'd up higher 
in the Pipe, And it in an ordinary Þ 
Weather:glaſs, with a long ſhank, Þ 


you apply a mixture of Ice or Snow, 


and Salt to the Bolthead, the water 
will readily aſcend in the thank to the |} 
height Þ 
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height of divers Inches, which how it 
will be cxplaind by Mr, Hob's Hypo- 
theſis, I do not well tee, + 

Thirdly, I wonder .he ſhould tell 
us, that the reaſon why the preſs'd 
water aſcends into the ſhank of the 
Weather-glaſs, is, becauſe it hath 
no other place into which it may re- 


Z tire from the preſſure of the wind, 


| ſince he, rejeCting a Vacuum, and af- 


| firming the world to be every where 


perfe&ly full, ſhould not, merhinks, 
have ſo ſoon forgotten, that in the 
very Paragraph or Section immedt- 
ately preceding this, himſelf had told 
us, that he canror imagine, how the 


ſame place can be always full, and never- _—_ I. of 
theleſs contatn ſometimes a greater, ſome- 30. ch,y. 


: times aleſs Quantity of matter z that 1s 
| toſay, that it can be fuller then full, $0 
| that] ſee not, why the water ſhould 
Z find more room to entertain it, in the 
| Cylindrical cavity of the Weather- 
glaſs already adequately fill'd with 


| Air, then otherwhere. 


And in the 


| ſeal'd Weather-glaſſes, we have 
| above been mentioning, and where- 
| In the water deſcends with Cold, 
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make out the Pherzomenon according 
to his dorrine, Beſides that his Ex- 
plication gives us no account of the 
Condenſation of the Air by cold in 
ſuch Weather-glafles, as thoſe, 
wherein the water deſcends with 
Cold and riſes with Heart, 

Fourthly and laſtly, whereas 
Mr, Hobs takes notice of no other 
cauſe of the depreſſion of water in 
Weather-glaſles by Hear, but its 
own gravity, he ſeems to have but 
{lightly conſider'd the matter, For 
though in ſome cales the gravity of 
the water may ſuffice to deprels it, 


yet in other caſes that gravity alone, | 


will by no means ſerve rhe turn, but 
we muſt have recourſe to the expan- 
five Motion or {pring of the Air in- 
cluded in the Cavity of the Glals, 
For if you place a Thermometer 
with a large Ball, wherein the water 
aſcends bur a little way into the ſhank, 
in a window expos'd to the wari 
Sun, you will often perceive the fur- 
face of the water in the Pipe to bea 
good decal lower, then that of the 
water on the outfide of the Pipe, 
Which ſhews, that this - depreſſion 
Wt... | procees 
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proceeds not from the bare ſinking 
of the 'water, but from its being 


thruſt down by the preſlure of the in- 


cumbent Air ; fince the waters own 
weight, would make the internal was 
ter tall but to a level with the ſurface 
of the external water, and not ſo 


| much beneath it, And for further 
{ proof, you may, by keeping ſuch a 


Weathcr-glaſs long enough in the hor 
Sun, bring the Airto tarto expand it 


# ſelf, as to drive the water out of the 
} ſhank, and break through the exter- 
; nal water in divers conſpicuous 
{ Bubbles, after whole» cruption the 
remaining Air being again refrigera- 
# ted by the removal of the VVeather= 
| glaſs into a cooler place, the loſs of 
| that part of the Air, that eſcap'd 
| away in Bubbles, will make the wa- 
| ter aſcend higher in the ſhank, then 
| Inthelike degree of Cold, it would 
| formerly have been impell'd, And 
| thus much may {ſuffice ro ſhew the 
| unſatisfaorineſs of Mr. Hob's con- 
ceipt, 


Thethird and laſt opinion we ſhall 


mention, is, thar of ſome ingenious 


modern Naturaliſts, who acknow- 
| G 4 ledging 


(88) 
ledging that the Air has a weight 
( which Mr, Hobs alſo does in effte& 
admit, though he make not ſo good 
uſe of-it as they ) do by that explicate 
the aſcenſion af water in Weather. 
glaſles, teaching that the Cold of the 
Ambient Air making the included 
Air ſhrink into far leſs room then it 
poſleſt betore, the water in the ſub- 
jacent Veſlel 1s, by the weight of the 
incumbent. Air, which preſſes on it 
more forcibly in all the other parts ot 
its ſurface, then it is preſs'd upon in 
that included jn the ſhank, impell'd 
up into that part of the ſhank, which 
was newly deſerted by the fſelf:con- 
tracing Air, 

But though this Account be prefer 
able by far tothoſe which we menty 
on'd before it, and though it be not 
only ingenious, bur, as far as it reach 
ES, true, yetto me [I confeſs it ſcems 
not ſufficzert, and therefore 1 would 


ſupply what is defe&ive, by taking 

1n the preſſere, (and in ſome caſes the Þ 
ſpring ) oft the external Air, nor only Þþ 
againſt the ſurface of warer (tor That 


the newly mention'd explication like- 
wiſe does)byr alſo againſtthe internal 


ot © 
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or included Air. For the recited 
Hypotheſis gives indeed a rational acs 


count, why the water is impell'd in- 
tothe place deſerted by the Air; bur 


then ſuppoſes, that the Air is made to 


contract it ſelf by cold alone, when 
it makes room for the water that ſuc- 
ceeds in its place,whereas I am aptto 
think, that both the effes may pro- 
ceed, at leaft in great part, from the 
ſame caule, and that the preſſure of 


| the contiguous and neighbouring Air, 


does according to my ConjeQure 
eminently concur to reduce the cool'd 
Air, ſhut up in the Weather-glaſs, 


| into a narrower ſpace, This it does 


in common Weather-glaſſes, be- 
cauſe the Ambient Air retains the 
whole preflure, it has upon the Ac- 


| £ount of its weight, whereas the in- 


ternal Air by its refrigeration, even 
when bur equal to that of the Exter- 
nal Air, looſes part of the preſſure, 


| it had upon the account of its now 
| weakned ſpring. 


Bur this, as I newly intimated, is 


| not the ſole account, upon which the 


Air may in ſome ſorts of Weather- 


| Elaſſes impel up the water, and. con- 


tribute 
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tribute to the condenſation of the 


Air incumbent on the water, For 
in ſome circumſtances ( one or two 
of which we ſhall produce by and 
by ) it may ſo happen, that the reſt 
of the Air, that bears upon the wa- 
ter to be rais'd, will not be ſo much 
refrigerated, . as the included Air, 
that 15 to be condens'd, and conſe 
quently the other Air will have a 
ironger {pring, then this laſt men- 
tion'd Air will retain, and therefore 
the former will have a greater prel- 
ſure, then the latter will -be able to 
refiſt, 

' We ſhall nor now examine, whe; 
ther the ſpring of the Air depend up- 
on the ſpringy ſtructure of each aeri 
alCorpuſcle, as the ſpring of wool 


does upon the Texture of the particu; þ 


lar hairs it conſiſts of, or upon the 
agitation of ſome interfluent ſubtile 
Matter, that in its paſſage through 
the aerial particles whirles each ot 


them about, or upon both theſe cauſes 
together, or upon ſome other differ- 
ing. from, cither of them; bur this 


Teems probable enough, that as, 


When Air, being ſeal'd up ina Glab, 
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(91) 
isafterwards well heated, though it 
acquire not any greater dimenſions, 
as to ſenſe, then it had before, yer ir 
has irs ſpring much increaſed by the 
Hear, as may appear, if the {eal'd 
Tip be broken under water, by the 
cruption of Bubbles by the indeavour 
of the impriſon'd Air ro expand it 
ſeltz ſo upon the refrigeration of the 


| Air, {oſcal'd up, though the additi- 


onal ſpring ( it I may ſo ſpeak ) which 


| the Hear gave it, will be loſt upon 
E the recefs of thar Heat, or as ſoon as 


the effect of that heart is diſtroy'd, yet 


| there will remain in the included 


Aira conſiderable ſpring, and ſuffi- 
cient to make it ag well fill ( atleaſt 
as to ſenſe ) the cavity of the ſcal'd 
Glaſs, as it did, when its ſpring was 


| ſtronger, And proportionably we 


may conceive, that though Cold, at 
leaſt ſuch as we meet with in this cli» 
mate of ours, do make the {pring of 
an included parcel of Air weaker, 


| then it was before the: refrigeration 
| of that Air, yer it may not make irſo 
| much weaker, but that the aerial 


Corpuſcles may be kept ſo far exten- 
ded as not at all ( or, ſcarce ſenſibly ) 
rg 
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to quit the room they poſleſt before; 


in caſe there be not contiguous to IM ta 
them any other Body, which by its {MW a! 
preſſure indeavours to thruſt them MW w 
inwards, and ſo make them deſert a 
part of that ſpace: which clauſe 1 JW ar 
therefore add, becauſe, that it the | Q 
caſe propos'd do happen, 'tis obvious [M or 
ro conceive, that the weakned ſpring WW th 
of the Air cannot retain ſo much force - 

| 


to reſiſt an external preſſure, as it 
would have, if the Cold had not de- {M Te 
bilitated it, and conſequently this MW th 
cooled Air muſt yield and ſuffer it JM 0 
{elt to be condens'd, if it come to be IM lc 
expos'd toa preſſure, to which it was {ſ £0 
but equal before its being weakned, 
And ſuch in common Weather:glaf- Þ {cl 
ſes is the preſſure, that is conſtantly | an 
upon the ſurface of the water with- {| <x| 
out the Pipe, upon the account ofthe ſÞ fta 
gravity of as much of the Air or At- | 7At 
moſphzre, as comes to bear upon it, | *r 

Having thus explain'd our conje- Þ S01 
Eure, we will now proceed to the l 
Experiments we made to counte: 
nance it, as we find them entredin | Wil 
our looſe notes. © 

In one of which I find what fol- | <fr 
lows. Bos pe We 
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| Wetook a Viol capable of con- 
raining five Or {1x ounces of water, 
and having fill'd it almoſt half full 
with that Liquor, weinverted into it 
a Glaſs-pipe ot abour 10. Inches long, 


and much bigger then a large Swans 


Quill, ſcal'd at one end, and at the 


| other fill'd top full with water, ſo 
| thatthe open Orifice being immers'd_ 
| under the Veſlell'd water (of the 


Viol ) there remaind no Air atthe 


| Top of the Pipe : Then, as much of 
{ the Orifice of the Viols neck, as was 
| nor fill'd by the pipe, being carefully 
| closd with Cement, that no Air 
| could get in or,out, the Viol was 
{ placd in ſnow-and falr, till the vef- 
| {ell'd water began to freez at the Top 
| and Bottom : And according to our 
expeRation we found, that notwith- 
| ſtanding this great degree of infrige- 
| ration of the'Air in the Viol, the was 
| ter inthe Pipe did not at all deſcend, 
| Sothat either the Air did not ſhrink 
| by ſogreat a Cold, or the water, 
{ whether to aveid a Vacuum, or other- 
| wiſe, did not remove out of the Pipe 
| to poſlels the place deſerted by the 


refrigerated Air, 
Aﬀer- 
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Afterwards we endeavoured tg 
repeat the Experiment with the ſame 
Glaſſes, but having had occaſion tg 
be abſent a little too long ( though 
not very long ) we found at our re. 
rurn the upper and ſeal'd part of the 
pipe beaten out, which we ſuppog 
to have been done by the intume{. 
cence of the water in the Viol upon 
its glaciation, 
Wherefore we 
ſame Viol another Pipe ſome Inches 
longer then the former, and drawn 
very ſlender at the feal'd end, thatit 
might eaſily be broken there, and 
having ſet the viol to'freez as before, 
withour finding the water to deſcend 
in the Pipe, we did with a forcp 
break off the ſlender ſeal'd end, that 
the outward Air might come to prels 
uponthe ſuſpended water, and,by, 
upon the' cool'd Air in the vid, 
whereupon, as we expected, the 
water was ſwiftly depreſs'd, by out 


eſtimate,cight or ten Inches, but'not | 


fo low by a pretty deak as the furface 
of the water in the viol. | 
After this, by rarifying the Airin 
the Viol, and by blowing into it 
through 


faſtned into the Þ 


or veps 
, that 
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through the pipe, the water was 
rais.d within, about half an Inch of 


the Top of the Pipe, whole lender 
end being ſeal d, the viol was again 

lac'd in inow and falt, but the ſpring 
of the Air at the Top, which was ras 
rifi'd betore, was by refrigeration ſo 
weakned, that it was unable (enfibly 
to depreſs the water; wherefore 
breaking off the Apex, as before, the 


Lupper Air immediately. drove it 


down divers Inches, } 

Our laſt Tryal therefore, was ta 
leave in the ſame Pipe about 3+ In- 
ches of Air rarifi'd, as little as. we 
could, and placing the. viol in-falr 
and ſnow, as before;, we oblerv'd; 
that the Air-in the: Pipe did, upon 
the refrigeration of the Air in the vi- 
ol, expand ic ſelf very-little, though 
the water in the 'Viol were: in part 
turned-into Ice 3 but upon breakivg 
off the {lender ſeal'd end, the oud- 
ward Air preſently depreſs'd the was 


[tcr above-two Inches beneath the lat 


level, and by removing; the Glaſs in 
to a warmer room, we found, that 
the water aſcended a. pretty deal 


above an Inch higher, then the ſame 
| uppers 
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uppermoſt level, whereby we pts 
bably concluded our Weather-plak 


to be ſtanch, 


Thus much I find together in one 


place among my promiſcuos colle&j, 
Ons : but after this coming to have 
the conveniency of Glaſſes fo ſhap! 
as to be eaſily ſeal'd, I judg'd ir fitty 
make uſe of ſome of them to keep 
ev'n the moſt ſuſpicious from objet- 
ing, that I ſhould alſo have made 
ſome Trials with Glaſſes, which be, 
ing Hermetically ſeal'd, would be 
ſure moſt accurately to hinder all im- 
mediate Intercourſe betwixt the in- 
ternal andexternal Air, And I re 
member, that once we took a Glals, 
like the Bolthead of a common Wes- 
ther-glaſs, ſave that the ſmall End 


was drawn very flender, for the 


more eaſie breaking of the Apex: 


And into this Glaſs a convenient | 


Quantity of water was powr'd, and 


then the Glaſs being ſeal'd up art the Þ 


ſharp end and inverted, the water 
fell down to that end, and poſleſt it 
due ſpace in the Pipe :' Then the 
round end of the Glaſs, having 
mixture of ſnow and falt m_— 
about 
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about it, though the internal air muſt 
needs have been thereby much retri- 
gerated ( as will be readily granted, 
and may be gather'd from divers of 
the Experiments mention'd in theſe 
papers ) yet we obſerv'd notthe was 

ter manifeſtly to riſe, And though 
an attentive Eye ſhould in ſuch a Tri- 
al diſcern ſome ſenſible intumeſcence 
in the water; yer that may well 
enough proceed from ſome little ex- 
panſion of the Aerial particles, 
which we have ellewhere thewn to 


{ be uſually latitant in Common was 
| ter, upon the diminution of the preſs 
 ſureof the Air above the water, cau- 
| ſed by weakning that air's ſpring by 
| the Cold, Burt when we had, to 
| complete the Experiment, broken 
| the flender end of the Glaſs under 
| water, the included air, becoming 
| then contiguous to water,that had ob- 
 taind immediate Intercourſe with 
| that water, whoſe ſurface was every 


where preſt by a pillar ofthe Exter- 
nal air that leaned upon it, the water 
was by the gravity of that outward 
air haſtily impell'd into the Cavity 
oi the Pipe ( the ſpring of whoſe air 

H Was, 
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was, as we ſaid, weakned by the 
Cold ) to the height, 1t I mifremem.- 

ber nor, of ſeveral Inches, 
Another ſor of Trials I remember 
we made attcr the following.manner, 
We took Glaſs Bubbles ( blown with 
a Lamp ) ſome of about the bignels 
of aNurmeg, and ſome much great- 
er; cach of theſe Bubbles we fur: 
niſhed with a very {lender ſtem ( of- 
ten no bigger then a Ravens Quill) 
which was uſually divers, and fome- 
times many Inches long, Into this 
tema drop or two of water being 
convey'd, might eaſily enough, by 
reaſon of the Lightneſs of ſo little Lt- 
Seemore quor, together with the flendernels 
*heſe Wear Ot the Cavity ( which permitted not 
ther-glaſ- the included air to penetrate the wa- 
= wh ag tcrat the fides, but rather jmpel up 
theſe three the intire Body of it ) be kepr ſuſpen- 
Diſcourſes. ded, and ſo betray very ſmall chan- 


ges, (and much ſmaller then tobe Þ 


taken notice of by common Wew 
ther-glaſles ) as to rarefa&tion and 
condenſation in the air it lean'd upon, 


Now when in one of theſe Inſtr 
ments, if watching when the pendu- Þ 
lous water was ſomewhar near the Þ 


Top 


1 not 


x the 
To 


(99) 


Top of the ſtem, we nimbly applied 
co the Orifice of thar ſtem the flame 
of a Candle, we could by that Heat 
almoſt in a moment ſeal it up, by rea- 
ſon of thethinneſs of the Glaſs, and 
the ſlenderneſs of the ſtem. And if 


} thenwe plac'd the thus ſeal'd Glaſs 


in a mixture of ſnow and ſalt, how 


; much ſoever the air within the caviry 


= ofthe Ball muſt be, in all probabilt- 


ty, refrigerated by this operation, 


yet it would ſcarce fenfibly, and nor 
| atall conſiderably ſhrink, as we ga- 
| therd from the pendulous waters re« 
= maining in the ſame place, or its fal- 
| ling ar moſt bur inconſiderably low- 
| er, Butit then, with a pair of Sciſ- 
} fars or otherwiſe, we dexteroufly 
* broke off the ſeal'd end of the ſtem, 
:.and thereby expos d the internal re- 
| irigerated, -to the preſſure of the exs 
ternal air, the water immediately 
| would be haſtily thruſt down, fome- 
7 times divers /nches below its former 
| ſtation, and ſometimes quite into 
| the cavity of the round end of the 
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"| Glaſs. To which we ſhall add, thar 


) not only, when theſe Thermometers 


4 were ſ{eald, neither the uſual degrees 
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of Cold, nor thoſe of the Heat in the 
Ambient Air would at all conſidera- 
bly depreſs or raiſe the pendulous 
water, which it the Glaſs were not 
ſeal'd, ' would, as we formerly no- 
red, ſhew itſelf wondertully ſenſible 
of the mutations ot the Air as to thoſe 
two Qualities: But we. ſometimes 
purpoſely tri'd, that though upon the 
refrigeration of the formerly rarified 
air in the Glaſs, the pendulous water 
weredeſcending faſt enough, yetif 
evn then we nimbly ſeal'd up the 
open Orifice of the ſtem ( which may 
eaſily be done in a trice ) the deſcent 
of the water would be preſently ſtopt, 
and it would ſtay either juſt in, or 
very near the ſame part of the ſhank, 


wherein it chanc'd to be, when by Þ 
ſcaling of the Glaſs it came to be fen- © 
ced from the preſſure of the Armo- Þ* 
ſphere, and in that place it would Þ 
continue till the ſeal'd end were bro. | 
ken off, For then in caſe the ambi- Þ 
ent air were as cool as it was, when Þ 
the Glaſs was ſeal'd, the water would Þ 
for the reaſon already given be fur- Þ 
ther depreſt, according as the weak 
ned ſpring of the inward rarifid air Þ 
Wa 
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was more or leſs remote from an 
equality to the preſſure of the ambi- 
ent air, 

Beſides, for further Trial, we 
rook a large Glals-egg with a long 
ſtem, which ſtem was purpoſely to 
bent, that it repreſented a glaſs-Sy- 
phon, in whoſe ſhorter leg the glaſs 
was drawn very ſmall, that it might 
be the more eaſily firſt ſeal'd, and 
then broken, 

This done, we got in a convenient 
Quantity of water, which aſcended 
to a pretty height in both the legs of 
the bent glaſs, after which the ſhor- 
ter leg being nimbly ſcal'd, atter the 
manner hereafter ro be mention'd, 
there remained a pretty Quantity of 
air above the water in that ſhorter 
leg, which was purpoſely left there, 
that it might by its ſpring impel up 
the water in the longer leg upon the 


refrigeration of the Air included in at 8 : 
that longer leg. All this being done, 5,wn: 1: - 
the whole glals was ſo plac'd in a cons" »/ # 
venient frame, that the oval part of ph 26s 


it was ſupported by the frame, be: 
neath which the bengded ſhank of the 
Weather-glaſs did hang fo, that a 
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eo quit the room they poſleſt before, 
in caſe there be not contiguous to 
them any other Body, which by its 
preſſure indeavours to thruſt them 
inwards, and ſo make them deſert 
part of that ſpace: which clauſe I 
therefore add, becauſe, that it the 
caſe propos'd do happen, 'tis obvious 
to conceive, that the weakned ſpring 
of the Air cannot retain ſo much force 
to reſiſt an external preſſure, as it 
would have, if the Cold had not de- 
bilitated it, and conſequently this 
cooled Air muſt yield and ſuffer it 
{elt to be condens'd, if it come to be 
expos'd to a preſſure, to which it was 
but equal before its being weakned, 
And ſuch in common Weather-glal- 
ſes is the preſſure, that 1s conſtantly 
upon the ſurface of the water with- 
out the Pipe, upon the account of the 
gravity of as much of the Air or At- 
moſphzre, as comes to bear upon it, 

Having thus explain'd our conje- 
E&ure, we will now proceed to the 
Experiments we made to counte- 
nance it, as we find them entred in 
our looſe notes, 

In one of which I find what fol: 
lows. 2 | We 
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We took a Viol capable of con- 
raining five or fix ounces of water, 
and having f1l'd it almoſt half full 
with that Liquor, weinverted into ir 
a Glaſs-pipe of abour 10. Inches long, 
and much bigger then a large Swans 
Quill, ſcal'd at one end, and at the 
other fill'd top full with water, fo 
that the open Orifice being immers'd_ 
under the Veſlell'd water (of the 
Viol ) there remaind no Air ar .the 
Top of the Pipe : Then, as much of 


_ the Orifice of the Viols neck, as was 


not fill'd by the pipe, being carefully 
closd with Cement, that no Air 
could get in or out, the Viol was 
placd in ſnow and falr, till the vef- 
{e]1'd water began to freez at the Top 
and Bottom ; And according to our 
expectation we found, that notwith- 
ſanding this great degree of infrige- 
ration of the Air in the Viol, the was 
ter inthe Pipe did not at all deſcend, 
So that either the Air did not ſhrink 
by ſogreat a Cold, or the water, 
whether to av@id a Vacuum, or other- 
wiſe, did not remove out of the Pipe 
to poſle(s the place deſerted by the 
refrigerated Air, 

Aﬀer- 
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Afterwards we endeavoured to 
repeat the Experiment with the ſame 
Glaſſes, but having had occaſion to 
be abſent a little too long (though 
not very long ) we found art our re. 
turn the upper and ſeal'd part of the 
pipe beaten out, which we ſappog'd 
to have bcen done by the intumel- 
cence of the water in the Viol upon 
its glaciation, 

Wherefore we faſtned into the 
ſame Viol another Pipe ſome Inches 
longer then the former, and drawn 
very {lender at the feal'd end, thart it 
might eaſily: be broken there, and 
having ſet the viol tofreez as before, 
without finding the water to deſcend 
in the Pipe, we did with a forceps 
break off the {lender ſeal'd end, that 
the outward Air might come to preſs 
uponthe ſuſpended water, and,by it, 
upon the cool'd Air in the vio, 
whereupon, as we expected, the 
water was ſwiftly depreſs'd, by our 
eſtimate,cight or ten Inches, but not 
ſo low by a pretty deak as the furface 
of the water in the viol. 

After this, by rarifying the Air in 
the Viol, and by blowing into. it 
through 
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through the pipe, the water was 
rais'd within about halt an Inch of 
the Top of the Pipe, whole ſlender 
end being feal'd, the viol was again 
plac'd in inow and falr, but the ſpring 
of the Airat the Top, which was ra 
rif'd betore, was by refrigeration {o 
weakned, that it was unable ſenfibly 
to depreſs the water; wherefore 
breaking off the Apex, as before, the 


| upper Air immediately. drove it 


down divers Inches, . : 

Our laſt Tryal therefore, was ta 
leave in the ſame Pipe about 3+ In- 
ches of Air rarifi'd, as little as we 
could, and placing the. viol in fals 
and ſnow, as before,. we oblerv'd; 
that the Air-in the: Pipe did, upon 
the refrigeration of the Air in the vi- 
ol, expand tc ſelt very little, though 
the water in the Viol were: in part 
turned-into Ice 3 but upon breaking 
off the {lender ſeal'd end, the out 
ward Air preſently depreſs'd the wa- 
ter above two Inches beneath the laſt 
level, and by removing the Glaſs in- 
to a warmer room, we found, that 
the water .aſcended a. pretty deal 
above an Inch higher, then the ſame 
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uppermoſt level, whereby we ptd- 
bably concluded our Weather-glaſs 
to be ſtanch, 

Thus much I find together in one 
place among my promiſcuos colleQi: 
Ons : bur atter this coming to have 
the conveniency of Glaſſes ſo ſhapd 
as to be eaſily ſeal'd, I judg'd it fit to 
make uſe of ſome of them to keep 
evn the moſt ſuſpicious from objec- 
ing, that I ſhould alſo have made 
ſome Trials with Glaſſes, which bes 
ing Hermetically feal'd, would be 
ſure moſt accurately to hinder all im- 
mediate Intercourſe betwixt the in- 
ternal andexternal Air, And I re- 
member, that once we took a Glaſs, 
like the Bolthead of a common Wea- 
ther-glaſs, ſave that the ſmall End 
was drawn very flender, for the 
more eaſie breaking of the Apex: 


And into this Glaſs a convenient | 


Quantity of water was powr'd, and 


then the Glaſs being ſeal'd up at the | 
ſharp end and inverted, the water 
fell down to that end, and poſleſt its | 
due ſpace in the Pipe: Then the | 
round end of the Glaſs, having 2 | 


mixture of ſnow and ſalt appli'd, 
about | 


oi the Pipe ( the ſpring of whoſe air 
| LH 
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about it, though the internal air muſt 
needs have been thereby much retri- 
gerated ( as will be readily granted, 
and may be gather'd from divers of 
the Experiments mention'd in theſe 
papers) yet we obſerv'd notthe was 
ter manifeſtly to riſe, And though 
an attentive Eye ſhould in ſuch a Tri- 
al diſcern ſome ſenſible intumeſcence 
in the water; yer that may well 
enough proceed from fome little ex- 
panſion of the Aerial particles, 
which we have ellewhere thewn to 
be uſually latitant in Common was 
ter, upon the diminution of the preſs 
ſure of the Air above the water, cau- 
led by weakning thart air's ſpring by 
the Cold, But when we had, to 
complete the Experiment, broken 
the lender end of the Glaſs under 
water, the included air, becoming 
then contiguous to water,that had qb- 
taind immediate Intercourſe with 
that water, whoſe ſurface was every 
where preſt by a pillar ofthe Exter- 
nal air that leaned upon it, the water 
was by the gravity of that outward 
air haſtily impell'd into the Cavity 


Was, 
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was, as we ſaid, weakned by the 
Cold ) ro the height, ut I miſremem- 
ber not, of ſeveral Inches, 
Another fort of Trials I remember 
we made aftcr the following manner, 
We took Glaſs Bubbles ( blown with 
a Lamp ) {ome of about the bigneſs 
of aNutmeg, and ſome much great- 
cr; each of theſe Bubbles we fur- 
niſhed with a very {lender ſtem ( of- 
ten no bigger then a Ravens Quill ) 
which was uſually divers, and fome- 
times many Inches long, Into this 
ftem a drop or two of water being 
convey d, might eaſily enough, by 
reaſon of the Lightnelſs of fo little Li- 
See more quor, together with the {lendernels 
*beſs Wea, Ot the Cavity ( which permitred not 
ther-glaſ- the included air to penetrate the wa- 


ſes in the Jl BY : 
Ef ECTAt the fides, bur rather impel up 


theſe three the intire Body of it ) be kept ſuſpen- 


Diſcourſes. ded, and fo betray very ſmall chan- 
ges, ( and much ſmaller then to be 
taken notice of by common Weas 
ther-glaſles ) as to rarefattion and 
condenſation in the air it lean'd upon, 
Now when in one of theſe Inſtru- 


ments, if watching when the pendu- | 
lous water was ſomewhat near the | 
Top | 
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Top of the ſtem, we nimbly applied 
eo the Orifice of thar ſtem the flame 
of a Candle, we could by that Heat 
almoſt in a momenr feal it up, by rea- 
{on of the thinneſs of the Glaſs, and 
the flenderneſs of the ſtem, And if 
then we plac'd the thus ſeal'd Glaſs 
in a mixture of ſnow and ſalt, how 
much ſoever the air within the cavity 
oithe Ball muſt be, in all probabilt- 
ty, refrigerated by this operation, 
yet it would ſcarce tcn{ibly, and not 
atall conſiderably ſhrink, as we ga- 
ther d from the pendulous waters ree 
matning in the ſame place, or irs fal- 
ling ar moſt bur inconfiderably low- 
er, Butit then, with a pair of Scif- 
lars or otherwiſe, we dexterouſly 
broke off the ſeal'd end of the ſtem, 
and thereby expos'a the internal re- 
rigerated, to the preſſure of the ex- 
ternal air, the water immediately 
would be haſtily thruſt down, ſome- 


| times divers /nches below its former 


ſtation, and ſometimes quite into 


q the cavity of the round end of the 


Glaſs. To which we ſhall add, that 


4 notonly, when theſe Thermometers 
1 were ſeald, neither the uſual degrees 
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of Cold, nor thoſe of the Heat in the 
Ambient Air would at all conſidera- 
bly depreſs or raiſe the pendulous 
water, which it the Glaſs were not 
ſeal'd, would, as we formerly no- 
ted, ſhew it elf wondcriully ſenſible 
of the mutations ot the Air as to thoſe 
two Qualities: Burt we ſometimes 
purpoſely trid, that though upon the 
refrigeration of the formerly rarified 
air in the Glaſs, tie pendulous water 
were deſcending faſt enough, yet if 
cvn then we nimbly ſcal'd up the 
open Orifice of the ſtem ({ which may 
ealily be done in a trice ) the deſcent 
of the water would be preſently ſtopr, 
and it would ſtay either juſt in, or 
very near the fame part of the ſhank, 
wherein it chanc'd to be, when by 
ſcaling of the Glaſs it came to be fen- 
ced from the preſſure of the Armo- 
ſphere, and 1n that place it would 
continue till the ſeal'd end were bro- 
ken off, For then in caſe the ambi- 
ent air were as cool as jt was, when 
the Glaſs was ſeal'd, the warcr would 
for the reaſon already given be ſur- 
ther depreſt, according as the weak: 
ned ſpring of the inward rarifid air 
Was 
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was more or leſs remote from an 
equality to the preſlure of the ambi- 
Ent air, 

Beſides, for further Trial, we 
rook a large Glals-egg with a long 
ſtem, which ſtem was purpoſely to 
bent, that 1t repreſented a glaſs-Sy- 
phon, in whole ſhorter leg the glaſs 
was drawn very ſmall, that it might 
be the more eaſily firſt ſcal'd, and 
then broken, 

This done, we got in a convenient 
Quantity of water, which aſcended 
to a pretty height in both the legs of 
the bent glaſs, after which the ſhor- 
ter leg being nimbly ſcal'd, atter the 
manner hereafter ro be mention'd, 
there remained a pretty Quantity of 
air above the water in that ſhorter 
leg, which was purpoſely left there, 
that it might by its ſpring impel up 
the water in the longer leg upon the 


refrigeration of the Air included in 5” 
that Ionger leg. All this being done, 5, 
the whole glaſs was ſo plac'd in a cons "ef 7! + 
venient frame, that the oval part of *'*' ©? 


it was ſupported by the frame, be: 
neath which the bended ſhank of the 
Weather-glaſs did hang fo, that a 
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mixture of Ice and Salt might be con- 
venicntly laid upon this frame to ſ{ur- 
round and refrigerate the air inclu- 
ded inthe Egg, without much cool- 
ing the air in the Cylindrical part of 
the Glaſs, The account that] find of 
this Trial in one of my notcs, is 
this, 

In the greater bent Egg, that was 
{cal'd up with water, 1n both legs, 
upon the application of Ice and Salt 
tothe Elliplis at a convenient time, 
the water in the longer leg aſcended 
a little, but not by our gueſs above a 
barley Corns length, it near ſo much, 
and about four Inches o0;air ( as Ire- 
member ) that were leftr in the ſhor- 
cer leg, expanded it ſelf {to ſenſe) 
as much ; but, as ſoon as I broke off 
the {lender wire, wherein the ſhorter 
leg ended, the external air ruſhing 
in, made the water rife about two 
inches and a quartcr inthe longer leg, 
and then, there nor being water 
enough, . broke through it 1n many 
bubbles, 

Thus far the note, to which I ſhall 
only add, that in this caſe the aſcenſt- 
on of the water inthe longer leg can- 

| not 
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not be attributed to the weight of the 
air in the ſhorter leg, thar being, I 
know not how much, too ſmall to lifr 
up fo much warer, but to the ſpring 
ot thatair, Aid allo that we need 
not marve},the Expanſion of that ai 
ſhould be ſo{mall, fince ſome of the 
Experiments, hereaiter to be related, 
will ſhew us, thar tic refrigeration 
of the air in ſuch Trials ( as that new- 
ly recited ) does nor weaken the 
{pring of it any thing near ſo conſide- 
ravly as one would exped, So that 
the air in the longer leg could yield 
but a very little to that 1n the ſhorter 
leg, eſpecially fince the ſmallneſs of 
this laſt nam'd portion of air made 
irs ſpring to be more cafily and confi- 
derably weakned by a {mall Expanſt- 
On, | 
Thus far our Paradoxical Dil- 
courſe,which contains divers particus 
lars, that, being added to the conf1- 
derations, whereunto we have ( by 
way of Appendix ) ſubjoyned Ir, 
might afford us ſeveral Reflections : 
Bur having dwelt too long on one 
ſubje& already, we ſhall now con- 
clude with This, upon the whole 
matter ; H 4 That 
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That there is ſomewhat or other 
in the Buſineſs of Weather-glaſles, 
which (I fear ) we do not yet (uffici- 
ently azderſianud, and which yer, [ 
hope, that by other Trials and 
more heedful Obſervations we ſhall 
1ſcover, 


(10g) 
gaban688888005 2080008 


| 

| The Paper that was prefixt 

| ( by way of a ſhort Prefato- 
ry Addreſs) to the enſuing 
Hiſtory of Cold, when bez 
ing to be brought in, and 
preſented to the Royal So- 
ciety, it was put into the 
hands of (its moſt worthy 
Preſident ) the Lord Viſ- 
count Brounker, was as fol- 
loweth. 


Little-Chelſey, Feb, 14, 1662, S,A. 


My Lord, 


He time Your Lordſhip and the 

j Society appoint me for the 
bringing in of my Papers, cn 

ceruitng Cold, 1s ſo very ſhort, that to 
grue Tou the fruits of my Obedtence as 


early as Tou are pleaſed to require them, 
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I muſt preſent them You Tery tmmature, 
and I ſhould ſay very unfit for your Per- 
uſal, if you were not aſwel qualified to 
ſupply Defictenctes and Imperfettions as 
to diſcern them, For of all the Old Ol ſer. 
UVations, I made arters years ago 1n order 
to the Hiſtory of Cold, 1 have zot yet 
found enough to fill up one Sheet of Paper : 
And as for thoſe, 1 made the laſt Froſly ſea- 
ſon, beſides that I was ſeveral times a- 
wverted by Ayocations diſirafiing enough, 
the ſame ſharpneſs of the weather, which 
gave me the Opportunity of making ſome 
Expertments,brought me anTndiſpoſition, 
which by forbidding me to be oftei, and 
ſtay long in the cold Air, hinared me 
from making dtuers others , and ( which 
7s worſt of all) whileſt Iwas confiu'd to a 
place where I wanted drvers Glaſſes, and 
other Inſtruments 1 would have employ'd, 
the ways both by land and water, were ſo 
obſtrufted by the ſwow and ice, that I could 
zot ſeaſonably procure them from Lon- 
don, aud was thereby reduc'd to leave 
ſeveral. trials, I ſhould have made, er 
ther unattempted; or uuproſecated, But 
leſt You ſhould think, that, what 1 1n: 
tend oply toexcuſe my unaccarateneſs, i 


meant to excuſe my Paths, 1 ſhall without 
| further 
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further Apology apply my ſelf to do what 
the ſhortneſs of the time will allow me, 
which 1s little more then to traſcribe tyto 
this Hiſtorical Colletion, moſt of the 
Particulars, which Your Lovdſhi ps Com- 
mands exait, though haſte will make me 
do it in the very words, for the moſt part, 
that I find them, in a kind of Note-book, 
whereta 1 bad thrown them for my own 
private uſe, which 1 the leſs ſcruple zow 
to do, rot oxly becauſe the haſte, that ex- 
afts from me this way of writiug, may 
ſerve to excuſe it 1n me, but that it may 
thebetter appear, how little I had deſign'd 
to wreſt or byaſs them to any preconcert d 
Hypotheſis, 
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THE 
EXPERIMENTAL HISTORY 


COLD 


Begun. 
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Title I. 


Experiments touching Bodies 
capable of Freezing others. 


an O co Methodically to work, 

j we ſhould perhaps begin 
with conſidering, what ſu 

jets are capable, or not capable ot 
harbouring the Quality we are to 
treat of; And to invite us to this, 1t 
ſ{cems probable enough, that among 
the Bodies, we are converſant with 
here below, there is ſcarce any ex- 
| cept 
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cept Fire, that is not, at ſome time 
or other, ſulceptible of actual Cold, 
{at leaſt as to ſenſe : )And ev'n con- 
ceraing Fire it'ſelt, rill that difficulty 
be clearly determin'd, which we have 
elſewhere ſtarred ; namely, whether 
Fire be not, as Wind ( at leaſt like 
ſuch as is made by Air blown our of 
a pair of Bellows) rather a ſtate of 
Matter, or Mattcr corſider'd whileſt 
itisin ſucha kind of Motion, then a 
diſtin and particular ſpecies of natural 
Bodies? there may remain ſome 
Doubt, fince we ſec, that Bodies, 


which may beeither zz a Moment, as 


Gunpowder, or (as far as ſenſe can 
judge ) totally, as high reQaifh'd ſpirit 
of Wine, turn'd into fire, may yer 

mmmedately before their Accenſion, be 

actually Cold : And as to Gunpow- 
der, preſently after Accenſion, its 
{catter'd Parts caught in clos'd Veſ- 
ſels, will alſo appear cold to the 
Touch, Butſuch things nevertheleſs 
we muſt not now inſiſt on, partly be- 
cauſe it requires the reſolving of a 
ſomewhat difficult Queſtion, which 
more properly belongs to the Conſi- 
derations about Heat, where we have 
already 
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already handled itz partly becauſe 
our Deſign 1n the tollowing Colle- 
&ions, was not ſo much to gather 
and fer down Osſervations, that were 
obvious to any that was furniſh'd 
with a Mediocrity of Attention, as 
Experiments purpotely made in order 
ro the Hiſtory of Cold; and partly 
to, becauſe in this Collection, 
though we do, as occaſion ſerves, 
take notice of ſome Experiments and 
Phenomena, that relate to Cold in 
General, or indefinitely; yet our 
chief work has been to find our, and 
deliver, the Phenomena of Congela- 
tion, or of that intenſe Degree of 
Cold, which cither does freez the Bo- 
dies it works upon, or at leaſt were 
- capable of turning common water fit- 
ly exposd to it, into Ice, And this 
may ſerve for a general Advertife- 
ment about the enſuing Papers; and 
conſequently having premis'd it, we 
ſhall without any further Preamble 
proceed to the fetting down ſuch 
things, as we havetri'd and obſerv'd 
concerning thole Matters : begin- 
ning with thoſe that belong to the 
Tule prefix'd tothe firſt Parr, or Se- 
Gion, of our Hiſtory, 1,The 
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7. The Bodies that are cold enough 
to freez others, are in this climate of 
ours but very few, and among the 
moſt remarkable, is a Mixture of 
Snow and Salr, which though little 
known, and leſs us'd here in Englazd, 
is in /taly and fome other Regions 
much employ'd, eſpecially to cool 
Drinks and Fruits, which men may 
caiily do, by burying, in this mixture, 
Glaſſes, or other convenient veſſels, 
fli'd either ſolely with Wine, or 
other Drinks, or elſe with water, 
that hath immerſed 1n it the fruits to 


. beretrigerated. 


2, The Circumſtances we are 
wont to obſerve in making and em- 
ploying this mixture, we ſhall here- 
after in due place deliver, and theres 
fore here we ſhall only take notice, 
that we could not find upon ſome tri- 
als, that ſuch Glaſles filled with wa- 
ter, as would be frozen eaſily enough 
by this mixture of Snow and Salt, 
would be in like manner frozen, in 
caſe we employ d Snow alone, with. 
out mingling any Salt with it, I de- 
ny nor, thar 'tis very poſſible, that in 
very cold Countries, as well Snow 
as 


( 112 ) 

as beaten Ice may freez water pows- 
red into the Intervals of its Parts, 
But there is great odds betwixt water 
ſo intermingled with Ice or Snow, 
and only ſurrounded with it ina veſ- 
ſel where the water is, as it were, in 
one entire Body, and of a compara- 
tively conſiderable thickneſs : And 
there isalſo a great Difference be- 
twixt the degrees of coldneſs in the 
Air of Frigid Regions, and of E;:g- 
land, And perhaps too there may be 
ſome Diſparity berwixt the Degrees 
of Coldneſs of Ice and Snow in thoſe 
Climates, and in ours, And we 
muſt have a care, that in caſe a Vial 
full of water buri'd all night ſhould 
freez, we aſcribe not the Effe& to 
the bare Operation of the Snow, 
which may be ( entirely, or in grear 
Part ) due tothe coldneſs ot the Air, 
which would perhaps have perform'd 
.the Effe& without the Snow, 

3. Bur though Snow and Salr 
mixt together will freez water better 
then Snow alone, yet we muſt not 
think, that there is any ſuch peculiar 
vertue in Sea-ſalt, ro enable Snow to 


freez, but that there are divers other 
Salts, 


(113) 
Salts, eachof which concurring with 
Snow, is capable of producing the 
like Efe&, For we found upon tri- 
al, that we could freez' water with: 
out the help of Sea ſalt, by fubſtitu- 
ting in its place, either Nitre, or 
Alume, or Vitridl, or Sal Armons- 
ack, or even Sugar; for either of 
thoſe being mingled with a due pro- 
portion of Snow, would ſerve the 
turn, though they did nor feem 
equally to advance the congealing 
power of the Snow; nor ſcarce any of 
them did doitſ{o well as Sea ſalt, Bur 
of this elſewhere more, 

4, When we had made the newly 
mentioned trials, ſome particular 
conjectures we have long had, about 
the nature of Salts, invited us to try, 
whether, uotwithſtanding the com- 
minution and confequentchange-pro- 
duced in Salts by Diſtillation; -the. 
Saline Corpulcles,-that abound .in the 
diſtill'd liquors of thoſe concreres,. as 
well as in their ſolutions, ' would nor 
likewiſe, by being mixt with jt, en- 
able Snow to freez warer, art leaſt in 
[mall and flender Glaſſes > This we 
Birſk went about to try with good 
I ſpirir 


(104) 
That there is ſomewhat or other 
in the Buſinels of Weather-glaſles, 
which (I fear ) we do not yet ſuffici- 
ently underſtand, and which yer, I 
hope, that by other Trials and Th 
more heedful Obſervations we ſhall [| 
arſcover, | 
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| The Paper that was prefixt 
| (by way of aſhort Prefato- 
ry Addreſs ) to the enſuing 
Hiſtory of Cold, when bez 
ing to be brought in, and 
preſented to the Royal So- 
& czety, it was put into the 
| handsof (irs moſt worthy 
Preſident ) the Lord Viſ- 
count Brounker, was as fo]- 
loweth. 


Litile-Chelſey, Feb, 14, 1662, S.4. 


My Lord, 


; He time Tour Lordſhip andthe 
£ | Society appoint me for the 
: < tringinginof my Papers, cone 
 cerning Cold, is ſo very ſhort, that to 
= grue Tou the fruits of my Obedtence as 
© early asTou are pleaſed to require them, 


x 1 
or 
Fob 


"#74 
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get 
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1 muſt preſent them Tou very emmatare, 


and I ſhould ſay very unfit for your Pex 
uſal., if you were not aſwel qualified t 
ſepply Defictencies and Imperfettions « 
to diſcern them, For of all the Old Olſer. 
UVations, I made aruers years ago 132 order 
to the Hiſtory of Cold, 1 have ot ye 
found enough to fill up one Sheet of Paper: 
And as for thoſe,1 made the laſt Froſty (ea. 
ſor, beſides that I was ſeveral times d. 
wverted by Auocations diſtraiing enough, 
the ſame ſharpneſs of the weather, whit 
gave me the Opportunity of making ſont 
Expertments,brought me anTndiſpoſution 
which by forbidding me to be oftei, ail 
ſtay long 14 the cold Air, hindred ne 
from making atuers others ; and ( whih 
7s worſt of all) whileſt Twas confin'd to 


place where I wanted arvers Glaſſes, ayi F 


other Inſtruments 1 would have employ 


the ways both by land and water, wereſ) þ 


olſtrutted by the ſwow and ice, that 1 couli 


zo0t ſeaſonably procure them from Lon- 


don, aid was therely reduc'd to law | 
ſeveral, trials, I ſhould have made, «© 


ther unattempted, or unproſecuted, Bu 
leſt You ſhould think, that, what 1 


tend oply toexcuſe my unaccarateneſs, 8 


meant to excuſe my Paths, 4 ſhall withou 
| further 
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further Apology apply my ſelf to do what 


are, 

, 
er. Ip the ſhortneſs of the time will allow me, 
dt IB which rs lattle more then to tranſcribe into 


5 4s I this Hiſtorical Colleftion, moſt of the 
ſer. & Particulars, which Your Lordſhi ps Com- 
rder I mands exatt, though bafte will make me 
jet i 40 1+ 12 the Very words, for' the moſt part, 
per, I that 7 find them, 1n a kindof Note-book, 
ſea. Et herein 7 had thrown them for my own 
5d. I private uſe, which I the leſs (, cruple ow 
ugh, I fo do, not only becauſe the haſte, that ex- 
hich i as from me this way of writing, may 
ſome I ſerve to excuſe it in me, but that it may 
100, [ 'hevetter appear, how little I had deſign'd 

aud i fo reſt or byaſs them to any preconcert'd 
' me © Hypothelſtis, 
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Title I. _ 
Experiments touching Bodies 
capable of Freezing others 


ms O 00 Methodically to work 
| we ſhould perhaps begi 
with conſidering, what ſu-| 


jefts are capable, or not capable « Þ* 
harbouring the Quality we are |} we 
treat of; And to invite us to this, 1 Þ ca 
ſ{cems probable enough, that amoiyÞ for 
the Bodies, we are converſant wit} mc 
here below, there is ſcarce any & | der 

cept 
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cept Fire, that is not, at ſome time 


or other, ſuſceptible of actual Cold, 
{at leaſt as to ſenſe : And ev'n con- 
| cerning Fire irſelf, ill that difficulty 


{ be clearly determin'd, which we have 


Rl 


elſewhere ſtarred 5 namely, whether 


7 Fire be not, as Wind ( art leaſt like 


EZ ſuch as is made by Air blown our of 
Z apair of Bellows) rather a ſtate of 
Z Matter, or Mattcr conſider'd whileſt 
Z iris in ſucha kind of Motion, then a 
= diftin8 and particular ſpecies of natural 


Bodjes? there may remain ſome 


Z Doubt, fince we ſee, that Bodies, 


E which may becither iz a Momezt, as 
& Gunpowder, or (as far as ſenſe can 


4) 


judge ) totally, as high reaifi'd ſpirit 
of Wine, turn'd into fire, may yer 

1mmediately before their Accenſion, be 

actually Cold : And as to Gunpow- 
der, preſently after Accenſion, its 
{catter'd Parts caught in clos'd Veſ- 
ſels, will alſo appear cold to the 
Touch, Butſuch-things nevertheleſs 
we muſt not now inſiſt on, partly be. 
cauſe it requires the reſolving of a 
ſomewhat difficult Queſtion, which 
more properly belongs to the Conſi- 
derations about Heat, where we have 
| already 
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already handled itz partly becaulc 
our Deſign in the following Colle. 
&ions, was not ſo much to gather 
and fer down Otfervations, that were 
obvious to any that was furniſh'{ 
with a Mcdiocrity of Attention, as 
Experiments purpolely made in order 
ro the Hiſtory of Cold; and parth 


woo, becauſe in this Collection, | 


though we do, as occaſion ferves, 
take notice of ſome Experiments and 
Phenomena, that relate to Cold in 
General, or indefinitely; yet our 
chief work has been to find our, and 
deliver, the Phenomena of Congelz- 
tion, or of that intenſe Degree 
Cold, which cither does freez the Bo- 
dies it works upon, Or at leaſt yer: 
capable of turning common water hit. 
ly exposd to it, into Ice, And this 
may {ſerve for a general Advertile- 
ment about the enſuing Papers; and 
conſequently having premis'd it, we 
ſhall without any further Preamble 
proceed to the ſetting down ſuch 
things, as we havetri'd and obſerv'd 
concerning thole Matters : begin- 
ning with thoſe that belong to the 
Tue prefix'd tothe firſt Part, or Se- 
Gion, of our Hiſtory, 1,The 


8 

he 
HA 
. 


(111) 

1. The Bodies that are cold enough 
to freez others, Are in this climate of 
ours but very few, and among the 
moſt remarkable, is a Mixture of 
Snow and Salt, which though little 
known, and leſs us'd here in Englazd, 
is in /taly and fome other Regions 


| much employ'd, eſpecially to cool 


Drinks and Fruits, which men may 
catily do, by burying, in this mixture, 
Glaſſes, or other convenient veſſels, 
f11d either ſolely with Wine, or ' 


© other Drinks, or elle with water, 


"ny 


that hath immerſed 1n it the fruits to 
be refrigerated, 

2. The Circumſtances we are 
wont to obſerve in making and em- 


ploying this mixture, we ſhall here- 
= afterin due place deliver, and theres 
| forchere we ſhall only take notice, 


 thatwe could not find upon ſome tri- 
| als, that ſuch Glaſſes filled with wa- 
| ter, as would be frozen eaſily enough 
| by this mixture of Snow and Salt, 
| would bein like manner frozen, in 
| caſe we employ'd Snow alone, with. 
| out mingling any Salt with it, I de- 


ny nor, thar 'tis very poſſible, that in 
very cold Countries, as well Snow 
as 


( 112 ) 

as beaten Ice may freez water pows- 
red into the Intervals of its Parts, 
But there is great odds betwixt water 
ſo intermingled with Ice or Snow, 
and only ſurrounded with it ina ve(- 
ſel where the water 1s, as it were, in 
one entire Body, and of a compara- 


tively conſiderable thickneſs : And 


there isalſo a great Difference be- 
twixt the degrees of coldneſs in the 
Air of Frigid Regions, and of Ezg- 
land, And perhaps too there may be 
ſome Diſparity betwixt the Degrees 
of Coldneſs ofIce and Snow in thoſe 


Climates, and in ours, And we . 


muſt have a care, that in caſe a Vial 
full of water buri'd all night ſhould 
freez, we aſcribe not the Effe& to 
the bare Operation of the Snow, 
which may be ( entirely, or in great 
Part ) due to the coldneſs of the Air, 
which would perhaps have perform'd 
.the Effe& without the Snow. 

3. Bur though Snow and Salt 
mixt together will freez water better 
then Snow alone, yet we muſt not 
think, that there is any ſuch peculiar 
vertue in Sea-ſalt, ro enable Snow to 
freez, but that there are divers other 
Salts, 


v5 83 ® 
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Salts, eachof which concurring with 
Snow, is capable of producing the 
like Effet, For we found upon tri- 
al, that we could freez' water withs 
out the help of Sea ſalt, by ſubſtitu- 
ting in 1ts place, either Nzrre, ' or 
Alume, or Vitriol, or Sal Armoni- 
ack, or even Sugar; for either Of 
thoſe being mingled with a due pro- 
portion of Snow, would. ferve the 
turn, though they did nor feem 
equally to advance the congealing 
power of the Snow; nor ſcarce any of 
them did do it fo well as Sea {alt. Bur 
of this elſewhere more. 
4, When we had made the newly 
mentioned trials, ſome particular 
conjectures wE have long had, ' about 
the nature of -Salts, invited us torry, 
whether, uotwithſtanding the com- 
minution and confequent'change'pro-: 
duced in Salts by Diſtillation;-the- 
valine Corpulcles,-that abound.in the 
diſtill'd liquors of thofe concreres,. as 
well as in their ſolutions, * would nor: 
likewiſe, by being mixt with jt, ens 
able Snow to freez warer, ar leaſt in 
mall and ſlender Glaſſes ? This. we 
cſi went about to try with good 
I ſpirit 


(1:44) 
{pirit-of Salt, but we found, as we 
fear*d, that though 1t made a ſuffici- 

ently quick diflolution'ot the Snow it 
wrought upon, yet its fluidity hinder, ' 

edit trom being rerain'd long enough 

by the Snow, to.the bottom of which 
it would fall, before they had ſtay\d | 
ſo long together, as- was requitite to 
freez 10. much as a little Efſezce-bontle ' 
full of common water, , 
5, VWhcrefore we bethought our y 
{elves of an expedient, whereby to try a 
the operation, not only of thoſe ip. WM ; 
rits, but. of divers - other bodies, in 
which were unapt for a Due com: ſÞ 
mixture of Show after the way newly or 
mention'd; or of which we hadtoo W + 
litcle,. gf valued them/too much, 1 EF 
be willing to ſpend quantities of them W j1;; 
upon, theſe trials. And. this way WW wh 
(that-remains. to: be; mention'd )-we fl ©}, 
{omeyhar:the. better lik'd, becaule WM (141 
che Experaments madeiaccording toit I her: 
wou;dbalio prove Experiments ot the W 744, 
tran{miſfhon of Cold. through the'er I thi, 
tremely clotc body of Glaſs. 6. 
And tven in this way of tryin, men; 
we did ar firſt meer: with a diſco WI 211 
ragement,' which leaſt at ſhould hap- toget 
5-107 pen | 
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pen to others, we ſhall here take no- 
tice of, namely, that having pur a 
convenient quantity of Snow into a 
ſomewhat thick green glaſs Vial, 
though we coptoully envugh mixt 
with it a ſomewhat weak ſpirit of 
falt, ( being loathto 1mploy the beſt 
we had ) and having well ſtopt the 
veſſel, did carctully ſhake rogether, 
and thereby agitate the mixture in it, 
yet the Glais appeared only bedew'd 
upon the outſide, without having 
there any thing frozen, Bur ſuſpect- 
ing, that the thickneſs of the Glaſs 
might be that, which hindred the 
operation of the included mixture, 
we put ſnow and a convenient pro- 
portion of the ſelf ſame ſpirit of falr 
into a couple of thin Vials, one of 
which we closd exactly, and the 
other negligently, and having long 
ſhaken them, we found that what ads 
hered to them on the outſide, was 
(though bur ſomewhat faintly and 
thinly ) frozen. 

6. And, as to this fort of Experi- 
ments we ſhall here obſerve once tor 


all, that the Snow or Ice included, 


together with the Saline Ingredient 
| L 3 ( what: 
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( whatever that were ) was always 
thaw'd within the Glaſs, and thar 
conſequently, 'twas the condens'd 
vapor of the Air, or other liquor 
that adhered to the outſide of the 
glals, which was turn'd into Ice, 
which is the Reaſon, why in mentions 
ing thele Experiments we often uſe 
the word freez in a tran{itive ſenſe, 
to ſignifie the operation of the frigo- 
rifick mixture upon other bodies, 

7. This premiſed, let us proceed 
to relate, that we ailterwards took 
Oyl of Yur:o!, and mixing it with 
Snow in ſuch an other vial as thart laſt 


mentioned, we found its freezing pos , 


wer far greater then that of ſpirit of 
ſalt, Andleaſt it ſhould be pretend: 
ed, that in theſe Experiments, the 
cald was not tranſmitred through the 
ſides of the glaſs, but that the Air 
within the vial, highly refrigerated 
by the -mixture, Did upon the ac- 
count of their free intercourſe enable 
the Air contiguous to the outſide of 
the vial to freez the Dew it met with 
ſticking on it ; we proſecuted the Ex- 
periments with the addition of this 
circumſtance, that on ſeveral occaſts 
ons 
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ons we ſeal'd up the vial, thatcon- 
rained the {now and the other frigori- 
fick body it was mixt with, and af- 
terwards by the help of this mixture 
froze the externally adhering mois 
ſture, 

8, Having then according to this 
way ſubſtituted ſpirit of Nitre for oyl 
of Vitriol, or ſpirit of Salt, we 
found, that it froze yet more power- 
tully then cither of thoſe two liquors, 
and continued to do fo in thoſe parts 
of the ourtſides of the glaſs, that were 


- adjacent to the included ſnow, till 


that ſnow was almoſt totally refolv'd 
intoa liquor, This we trrd both in 
a thin ſeal'd glaſs, and 'in a pretty 
mick glaſs ſtopp'd only with a Cork, 

9, Afterwards we ſuccesfully 
enough tri'd the Experiment with 
ſpirirs leſs acid, as nor only with ſpi- 
ritof Vinegre, but with ſpirit of Su- 
gar, I mean the Red Empyreumati- 
cal ſpirit forc'd over in aRetort,which 
mixt with ſnow, according to the 
manner of the Experiment, did at 
length freez the externally adhering 
moiſture, Bur the filmes of ice were 
very thin, and very apt quickly to 
dilappear, I 3 10, Has 
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10, Having thus made a number 
of trials with acid {pirits, we thought 
fic to make {ome with Urinous {pirits 
that abound in volatile ſalt, and ac: 
cordingly having. mixt fpirit of 
Urine and Snow 1n an open vial, and 
agitated them, we found that the ex- 
rernal moiſture did diicernably, 
though not very ſtrongly, freez, 

Buc with ſpirit of Sal Armontack 
drawn from Quick Lime { according 
to the way I have delivered n another 
Treatile ) the operation was quick 
and powerjul enough, 

11, Having trid to freez water 
with acid, and with volatile ſpirits 
aparr, we thoughtit not amils to try 
what they would do both together, 
and accordingly pouring upon ſnow 
both ſome ſpirit of Urine, and a little 
oy] ct Vitriol, and ſhaking them 1in- 
to the inow 1n an open Vial, we 
found that the mixture did freer, 
though the glaciation, in this calc 
produced, were very languid, 

12, Having thus trid falrs difin- 
gag'd from their grofler parts, or 
ſhattered into Corpulcles by diſtilla- 
tion, we made ſome trial _ 
| Wit 


(19) 
with groſler ſalts, as with Sal Gem, 
with a fablimare made with common 
Sublimate and Sa! Armoniack, nay, 
and with both Loat and Kitchin Su- 
gar, with all which among the like 
bodies, that I can now Remember, 
the Experiment ſucceeded well - 
enough : alſo a very ſtrong ſolution 


of Pot-aſhes, mixr with {now in a 


open ſingle Vial, did freez, but thar 
very taintly. And both a very ſtrong 
{olution of very pure ſalt of Tartar, 
and { at another time ) a ſtrong ſolu- 
tion of Por-aſhes, being the one as 
well as the other, mixt and agitated 
with ſnow 1n a ſingle vial, produced 
hilmes of ice ( though thin ones) on 
the outſide of the glals. 

13, After this, we thought fit to 
make a trial of another kind, of 
whichlI find this account among my 
Notes, Wefilled a tingle vial with 
ſnow, and then powred into it a con- 
venient proportion of a ſtrongly 
lweet ſolution of mum in (pirit of 
Vinegre, and having ſhak'd the mix- 
ture together, we found, that this 
lweet Sugar of Lead, did as well as 
actd and alcalizare falts, excite the 
I 4 cold 
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cold of the ſnow ſo much, as to pros 
duce filmes of ice on the outſide of 
the glaſs : but a parcel of the ſame ſ0- 
lution, being for divers hours kept in 
ſnow and falr, was nor thereby fro- 
Zen. 

In order to the diſcovery of ſome 
hints of the account, upon which the 
above . mentioned mixtures were 
more intenſly ſrigefactive then ſnow 
alone, we ſcaled up a l{ingle vial full 
of ſnow unmingled with any other in- 
gredient, and found it to thaw much 
more ſlowly then any of thole parcels 
of {now which we had mixt with 
{alts or ſpirits, 

In proſecution of this conjeRure, 
we ſhall add, that for ought we 
could find by divers trials, no falt, 
that helps not the ſnow to diflolyc 
faſter then elſe it would, did inable 
it ro produce ice, though uſually it 
did produce dew on the outfideof 
the vial, that contained the mixture; 
and accordingly, neither Chryſtals 
of Tartar, nor Borax, both beaten to 
powder, nor, Which is more ( conſt 
dering what we lately noted of the 
effeas of another ſort of Sublime) 
ily WOUl 
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would Sublimate inable the ſnow to 
freez; as well the powder of Subli- 
mate, as that of Borax, and that of 
Tartar, lying for a great while in the 
ſnow undiſlolv'd, | 

14. Belonging to this matter, I 
find among my papers alſo this Note. 

[Water of Quick Lime (made, by 
quenching ſtore of unflak'd Lime in 
common water ) twice trid would 
not make ſnow freez, perhaps be- 
caule though the water were kept 
ſtopt, yet the liquor having been 
kept in the glaſs a twelve-moneth, 
and more ; probably the ſpirits may 
have flown away, which I find by 
inquiring of one that Drinks much 
Lime-water, that it. abounds with, 
when freſh, and grows deſtitute of 
a while after ; and poſſibly alſo the 
badneſs of the Lime was the cauſe, 
why being mingled with ſnow ir 
would not freez, though all the vials, 
that did not freez,did yet gather ſtore 
of dew on the outſides ( perhaps be- 
caule of the ſnow, whoſe- meltin 
_ may ſuffice to produce thar - 
ect, | 

15. Itmay ſeem ſomewhat more 
irange, 
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ſtrange, that diſtilled oy] of Turpen- 
tine, which isio hot and fiery a Ij- 
quor, ſhouid not enable ſnow to 
ftreez, butrhis agrees not 11] with the 
conjecture lately mentioned, for jt 
will hereafter appear, that in oyl of 
Turpentine Ice. diflolves flower then 
in Divers other liquors, without ex- 
cepting common water it ſelf. 

16, And yet notwithſtanding the 
bad ſucceſs of this trial, we were not 
Diſcouraged from making another 
with ſpiric of Wine; for, though 
according tothe common opinion of 
Chymiſts and Phyſicians, it be a mere 
vegetable Sulphur, yer we, that have 
elſewhere ventured to alcribe ſome 
ſuch operations to it as Chymiſts 
would have belong to Saline Liquors, 
did not\cruple to ſeal up in a lingle 
vial almoſt filled with ſnow, a conve- 
nient quantity of pure ſpirit of Vine, 
( drawn off from quick Lime the bet- 
ter to dephlegm ir) and of this mit- 
ture we found the operation more 
powerful then any. of thoſe we have 
formerly mentioned : for the freez- 
ing vertue of this did not only laſt 
long, both in the ſcal'd fingle - 
- 4 . an 
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and in another that was open, but the 
incloſed mixture preſently cruſted 
the ourſide of the glaſs (or of the 
neck, it it were made to fill that ) 
with ice, which might be taken off in 
flakes of good breadth, or in pieces 


| ot good thickneſs, Nay, it prelent- 


ly troze Urine 1nto Figured ice, 

whici: might be raken off in ſcales, - 
17, This laſt circumſtance puts me 
in mind of another Experiment, 
whereby we tried by a vigorous mix- 
ture of SHOW, and {ome choice ſpirit 
of Nitre, we had mer with to freez 
liquors of more difficult conglaciati- 
on then fair water, | 
We took then ſome ſnow, and 
mingled with it ſome of the newly 
mentioned ſpirit of Nitre in ſo luckly 
a proportion, that it froze very vigg- 
rouſly and very ſuddenly, infomuch 
that once almoſt as {ſoon As it was ſet 
torheground, it froze the-vial to the 
tloor it was ſet on, and the ourfide of 
the glaſs, that contained this mix- 
ture, we wetted withſpirit. of Vine- 
gre, which. was frozen into pretty 
tuck ice. But yet ( not quite to fors 
get that circumſtance J retaining the 
A ſalt 

\ 


\ 
\ 
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ſalt taſte of ſpirit of Vinegre, and 
chough this mixture would not di. 


_ cernably freez ſpirit of Nitre onthe 
outſide, yet it tranſmitted cold 
enough to freez weak ſpirit of Salt, 
and to give Us the pleaſure of ſecing 
ſome Saline liquors preſently turned 
into figur'd Ice, as not only the laſt 
mentioned ſpirit exhibired ſome little 
( as it were ) Saline Iceikles croffing 
each other, and quickly vaniſhing, 
bur ( which was far prettier ) having 
often obſerved, that Sal Armoizat 
being diſſolved in water, and the (0, 
lution being put very ſlowly to eva- 
porate in part, but not too much, 
away, the remaining liquor wouldin 
the cold ſhoot into parcels offalt very 
prettily figur'd, ſome of them rc- 
ſembling combs with teeth on both 
ſides, and others reſembling feathers; 
having obſerv'd this, I ſay, and be 
ing deſirous to try, whether the ſpi- 
rit of Sal Armonrack, diſtilled by the 
help of quick Lime, being put to 
congeal on the outſide of a glal, 
would not afford a Reſemblingly f 
ured Ice, we found upon trial, 
Toth that the mixture was _ to 
| ree! 
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freez that ſubtile ſpirit, and alſo, thar 
it ſhot into. Branches almoſt like 
thoſe, exhibited by ſuch ſalts undi- 


killed, And it was notunpleaſant to 
behold, how upon the inclining the 
glaſs ſo, that the freezing mixture re- 
ied a little, near any part of the ſpi- 
rit, this liquor would ſhoot into ſuch 
branches as we have been ſpeaking 
of, ſo nimbly, that the eye could 
plainly diſcern them, as ir were, to 
row, and haſtily overſpread the 
ſurface of the glaſs, but thoſe Bran- 
ches were wont quickly to va- 
niſh, 

I had almoſt forgot to mention, 
that I tried the freezing with ſnow, 
and divers fermented + Eons undi- 
ſtilled inſtead of ſpirit of Wine, and 
though the Experiments ſucceeded 
not with ſmall Beer, much leſs with 
water, yet there was a glaciation, 
though bur ſlight, produc'd not only 
by the addition of Vine, bur even 
by that of moderately ſtrong Ale. 

18, Having obſerved, that the Li- 
quors and other bodies, that aſfiſt- 
edthe ſhow to freez, were generally 
ſuch as haſtned its diſſolution, we 
| thought 
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ſalt taſte of ſpirit of Vinegre, and 
chough this mixture would not dif. 


cernably freez fpirir of Nitre on the = 
outſide, yet it tranſmitted cold ” 


enough to freez weak {pirit of Salt, " 
and to give Us the pleaſure of ſeeing IM 5* 
ſome Saline liquors preſently turned 
into figur'd Ice, as not only the laſt 
mentioned ſpirit exhibired ſome little 
( as it were ) Saline Iceikles croffing I, 
each other, and quickly vaniſhing, nn 
bur ( which was far prettier ) having 
often obſerved, that Sal Armoiut he 
being diſſolved in water, and the (o; vi 
lution being put very ſlowly to ev- 
porate in part, but not too much, 
away, the remaining liquor wouldin 
the cold ſhoot into parcels offſalt very Wl ©. 
prettily figur'd, ſome of them re- 


ſembling combs with teeth on both ”y 
ſides, and others reſembling feather; 
having obſerv'd this, I ſay, and be J 
ing deſirous to try, whether the ſp- F 1  - 
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freez that ſubtile ſpirit, andalſo, thar 
ir ſhot into Branches almoſt like 


thoſe, exhibired by ſuch ſalts undi- 
filled, And 1t was not unpleaſant to 
behold, how upon the inclining the 
plaſs ſo, that the freezing mixture re- 
ted a little, near any part of the ſpi- 
rit, this liquor would ſhoot into ſuch 
branches as we have been ſpeaking 
of, ſo nimbly, that the eye could 
plainly diſcern them, as ir were, to 
grow, and haſtily overſpread the 
ſurface of the glaſs, but thoſe Bran- 
ches were wont quickly to va- 
niſh, 

I had almoſt forgot to mention, 
that I tried the freezing with ſnow, 
and divers fermented |» a undt- 
ſkilled inſtead of ſpirit of Wine, and 
though the Experiments ſucceeded 
not with ſmall Beer, much leſs with 
water, yet there was a glaciation, 
though but ſlight, cry not only 
by the addition of Vine, bur even 
by that of moderately ſtrong Ale, 

18, Having obſerved, that the Li- 
quors and other bodies, that aſfiſt- 
edthe ſnow to freez, were generally 
ſuch as haſined its diſſolution, we 

| thought 
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thought it not altogether unworthy 
the trial, to examine, What would 
be the Event of procuring a ſpecdy 
diſſolution of the ſnow, by ſubſtity- 
ting bodies aQtually warm, inſtead of 
potential hot ones: Of this ſort of 
trials, I find among my Notes theſe 
two regiſtred, 

[ 1, Intoa fingle vial almoſt filled 
with ſnow, there was poured a pret 
ty quantity of well heared ſand, that 
it might diſſolve the ſnow in many 
places at once, without heating the 
ambient Air, or the outſide of the 
glaſs; but though the ſolution ofthe 
{now ſeemed to ſucceed well enough 
upon the ſbaking of the veſlel, yet 
the outſide of the glaſs was only be. 
dewed, not frozen, ; 

- -2, Into another ſingle vial almoſi 
filled with ſnow, we poured ſome 
water, which we judg'd of a conve- 
nient warmth, and we poured itin 
by afunnel, rhar had but a ſlender or- 
fice- beneath, that the warm watet 
might fall into' the middle of the 
fmow, without Running to the ſides, 
and taking a convenient rime toihake 
the glaſs, we did by this way re 

uce 
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duce a very conſiderable degree of 
cold, and much dew on the outſide, 
but were not ſatisfied, that any of 


| that dew was frozen, though the ſuc. 


cels would have invited us to have 
made further trials in greater glaſſes, 
if we had had any more ſnow ar 
hand. | THOR 
Wherefore This Experiment is to 
be further and more artificiall 
tr1'd, | 
I9, Its a common tradition, not 
only among the vulgar, bur (I pre 
ſume, upon their account )) among 
learned men, that the oftentimes va- 
riouſly, and ſometimes © prettily 
enough figur'd hoar froſt, which is 
wont to appear upon glaſs windows 
in mornings, preceded by froſty 
nights, are ex{udations, as it were, 
that penetrating the glaſs-windows, 
are, upon their coming. forth to the 
coldexternal Air, frozen thereby in- 
to variouſly figured ice: How 
groundlefs: this. conceipt is, may be 
cally diſcovered, if men. had notſo 
lazy a curioſity, as not to try ( which 
they may doin a momegt, and with- 
out trouble ) whether the ke +be; ac- 
EO cording 
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cording to the tradition on the oe. 
fide of the window, and not contrary 


to it on the In-ſide, where indeed it is 


generated of the aqueous Corpulcles, 
that ſwiming up and down in the 
Air within the Room, are by the va. 
Tious motion that belongs to the parts 
of fluid bodies as ſuch, brought to 
palsalong the window, and there by 
the vehement cold of the neighbour- 
ing external Air, communicated 
through the glaſs, condens'd into 
dew, and frozen into Ice. 

20, And becauſe divers modern 
Naturaliſts have taught (I think er- 
roneouſly ) that glaſs iscafily enough 
pervious,not only to Air, but to divers 
ſubtile liquors, leſt the favourers of 
this Doarine ſhould objeR, that we 
bave ill aſſigned the natural cauſe of 
the ice, appearing on the outſide of 


the glaſs in the former Experiments, 


which according to them may rather 
proceed from the ſubtler ( but yet vi- 
ſible ) parts of the exceſſively cold 
mixture ofthe ſnow and ſaline bodies 
penetrating the pores of the glals, 
and ferling on the outſide of it: To 
obviate this objeion, I ſay, and to 

? confirm 
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little 
In thi 
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confirm what we have taught in ano- 
ther Treatiſe abour the wandring of 
ſtore of aqueous vapours through the 
Air, we will add the following Ex- 
pcriments, purpoſely made to evince 
theſe truths, 

21, At onetime four ounces and a 
quarter, of a mixture of Ice and Salr, 
being incloſed in a vial, and thereby 
enabled to condenſe the vapours of 
the ambient Air, was by their accel; 
ſion increas'd I 2, grains, 

Another time a vial, wherein 
ſnow. ( weighing two ounces fix 


| drachms and an halt ) was ſuffered 


to condenſe the vapid Air, the dew, 
that partly adher'd to it, and partly 
tell from it, made the whole weigh 
four grains more then the vial did, 
when it was firſt put into the ſcale, 
in which ſcale we found ſome water 
flowing from the dew, which gave 
that increaſe of weight, And here 
let me add by the way, that the tip of 
This ſeal'd vial, being broken under 
water, {uck'd in a conſiderable quan=- 
tity of it, whether, becauſe of tome 
little rarefation of the Air included 
In the ſealing, or becauſe of the in- 

K irigidation 
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frigidation of that Air by the ſnow, 
or for both theſe Reaſons, or any 
other, I (tall not Now diſpute. 

22, Butother Experiments to the 
ſame purpoſe we made, wherein the 
increaſe of weight was more confi. 
derable; and that the way, we uſed, 
may be the berter underſtood, and 
the concluſion built upon 1t the more 
undiſcuſs'd, we will add a couple of 
trials, that we find among our notes 
concerning this matter, 

[ In a ſingle vial we feal'd up as 
much ſnow and ſalt, as afterwards, 
when melted, we found to weigh 
between five and fix ounces, aftera 
while the ſalt beginning to melt the 
ſnow, the Dew on the outſide began 
to congeal, and being rubb'd off, the 
hoar froſt would quickly begin to 
come again. This vial for further 
trial being put into a pair of ſcales 
with a counterpoiſe, after a while, 
as the vapours, that wandred through 
the Air in the warm room, hapned 
co be detain'd more and more upon 
the outfide of the glaſs, and to be 
there frozen , the ſcale, wherein the 
glaſs was, began to be depreſt, and 
0 
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to ſhrink lower and lower, aftet 
which, by adding a littleto the coun- 
terpoiſe,we teduced them again to an 
Equil:brium ;' And yet after a while, 
the (ſcale, that held the vial, ſubſided 
again more atid more, till the Inclu- 
ded (now was melted ;; fo that to re- 


| duce the {cales to their firſt Equzlibrie 

| um, We were fain to add in all tothe 

| Counterpoiſe a weight, which we 
Eftimared to be about eight or ten 
| grains, (tor we had then no great 
| weights by us. ) The vial being raken 
{ out, there appeared near half a ſmall 
| ſpoonful of ' Liquor in the ſcale it 
| ſtood in; which proceded from the 


thaw of the Ice, that was generated 


{ dbout it, Bur in that part of the 
| ſcale, which was coveted with the 


convex parc of the bottom of the glaſs, 
there appeared no wet, © | þ 

Alike or ſmaller quanticy of ſnow 
and {pirit of Wine being ſeal'd up in 
a {ingle vial, the outſide quickly ap- 
peared casd with ice as high as the 
mixture reacht within, and this vial 
allo being counterpois'd in a pair of 
ſcales, did by degrees depreſs the 


ſcale thar held it, till it had ſunk 16 


K 2 very 
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very low, and about ſeven grains did 
but reduce the {cales to an Equzlzbrie 
#m, but the ſcales being ſomewhat 
ruſty, we could not make the Trials 
with that Exa@Gtneſs we deſired, |] 

23, Butat other times, when the 
Experiment was more luckily, 
though not more carefully rid, 
with better ſcales, the increaſe of 
weight from the condens'd vapours 
of the Air, was ſomewhat more con 
fiderable; forl find in a ſhort note, 

[ Thar at one time a mixture of ſpi- 
rit of Wine and Snow, weighing 
three ounces and three quarters, at: 
forded of condens'd vapours about 18, 
grains, 

And at another time a mixture of 
Snow and Sal Gem, welghing three 
ounces and ſeventy grains, procured 
us 2n acceſſion of water welghing 
about 20, grains, |] 
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Title I I. 


| Experiments and Obſervations 


touching Bodies Diſpoſed to 


be Frozen. 
YVere almoſt endleſs to try 
particularly, which bodies 


| are, Or are, 20: capable of congelati- 
| on, and the degree of cold would al- 


ſo in ſuch Experiments be ( as near as 
men can ) determin'd z becauſe ma- 
ny bodies will freez in one degree of 
cold, that will not in another 
wheretore we are willing to leave 
theſe trials ro thoſe, that have more 
leiſure and opportunity to proſecute 
them, and ſhall only ſet down ſome, 
and thoſe, ſomewhar various, that we 
may ngt leave this part of the Hiſtory 
of Cold quite unfurniſh'd. And we 
muſt mention the fewer, becauſe, 
being in the Countrey, we were not 


provided of divers of the bodies 


K 3 which 
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which we ſhouid have expos'd. 

2. In very cold ſnowy weather, 
we tri d, that ( beſides common wa» 
ter ) Urine, Beer, Ale, Milk, Vine- 
ore, and French and Rheniſh Wine 
( though thele two Laſt bur flowly ) 
were turned into ice, either totally, 
Orin part, * But ſuch inſtances will 
poſſibly be thought roo obvious to be 
inſiſted on; therefore I ſhall add, 
That nor only we froze a ſtrong ſolu 
tion of Gum Arabick, andanotherof 
white Sugar in common water, but 
that VVe took Alume, Vitrio], Salt- 
Petre, and Sea ſalt, and made of 
each of them in a ſingle vial as ſtrong 
2 ſolution as we could, we alſo made 
a ſtrong ſolution of Verdegrealc in 
fair water ( which was thereby deep- 
ly coloured ) all theſe we expoled to 
the cold Air, The ſolution of Alume, 
Nitre and Verdegreaſe froze without 
affording any notable Phanomera, ir 
ther in the figuration of the Ice, 
otherwiſe'; - Of the ſolution of Vi 
triol there remain'd at the, bottom of 
the glaſs, a pretty quantity unfrozen, 
and of a clear ſubſtance, whole cc 
lour was very high: of the Vitriol, 
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whereas the upper part of the ſame 
ſolution differed very little in colour 
from common Ice, 

3. Bur becauſe it feems not fo 
range, that theſe groſs ſorts of Sa- 
line bodies ſhould be turned into Ice, 


| wethought firto try, whether or no 
| allo divers ſalts, freed from the grof- 


cr parts of their concretes by the fire, 
werenot likewiſe capable of congelas 
tion, We expoled therefore ſpirit 
of Vinegre in one ſmall glaſs, and 
ſpirit of Urine 1n another, to an 1n- 
tenſe cold, and found, that nor only 
the former, bur the latter allo troze, 
4, We took likewiſe ſome of the 
hery lixtviate ſalt of Pot-aſhes, and a 
lingle vial, in which we pur, to two 
ounces of water, a drachm of the 


| Alcaly, and expoſing it to a very 


ſharp Air, we did, when we came 
toſcethe ſucceſs of the trial, find Ice 
lying on the top in little ſticks (ſome- 
thing croſſing one another ) almoſt 
like the Cryſtals of rocked Petre, 
and beſides theſe that lay levell'd, 
there were others that ſhot down- 
wards in very great numbers. 
5, We alſo found that Oyl of Tar- 
K 4 tar 
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tar per deliquium, or at leaſt a ſtrong 
ſolucion of the fixt ſalt of Tartar, 
though it ſeemed much to reſiſt the 
cold, yet it was once by ſnow and 
ſalt brought to Congelation, 


ha 


Appendix to the IT. Tithe. 


Ince I wrote the preſent Book con- 
& cerning Cold \ excepting ſome of 
the Appendices } having once had the 
Opportunity of an Hours Diſcourkc 
with an Ingenious Man, that not on: 
ly liv'd ſome years in Aduſcovy, but 
was, and is ſtill Phyſician to the 
great Monarch of that Empire, and 
having likewiſe at other times con- 
verſed with Navigators, and ſome 
other credible perſons, that had tra- 
velled either to Greenland, Terra Nt 
7a, or other gelid Climartes, I pro- 
pos'd them divers Queſtions, by their 
Anſwers to which, I learned ſome 
particulars, which together with 
others, that I have met with in Voy- 
ages and other Books, I think it not 
Bs _ 
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amiſs to annex by way of Appendi- 
ces to the toregoing, and ſome of the 
tollowing Sections, or Titles, 

About the treezing oft common ex- 
preſs'd Oyls, I know not well whar 
tro determine ; For thatthey may by 
a very intenſe Cold be depriv'd of 
their Flutdity, and be made capable 
of being cut into portions, that will 
retain the figure given them, my 
own Trials invite me to believe ; bur 
whether ſuch oyls will be turned into 
true ( by which I mean) hard and 
brittle Ice, isa Queſtion {carce to be 
determin'd by any Experiments wc 
can make here in E&zgland, where we 
could not reduce oy] Olive into Ice: 
And for the Relations of thoſe that 
have liv'd in colder Countries, I find 
them to diſagree : For when I asked 
the lately mention'd Door the Que- 
tion, how far he had known oyl 
Congeal'd in Muſcoty > He anſwered 
me, That it did there freez - much 
harder then in our Climare, - but 
would nor, that he had obſerved, be 
turn'd into true & perfe&Ice, On the 
other hand I find the Teſtimony of 
that Iogenious Navigator Caprain 
F T,Fames, 


Pag. 58. 


Olas Mag - 


nz Gent. 


Sept. Hiſt. 


Lib.11. 
Cap.24. 


(133) 


T. James, who relating the efteRs of 
cold he met with in the IfJand where 


he and his men were forc'd to winter, 
does in one place reckon Oyl among 
the Liquors, ſuch as Vinegre, and 
Sack, that ev'n in their houſe was 
firmly frozen, and more cxpreſly 
ellewhere, All our Sack (lays he) 
Vinegre, Oyl and every thing elſe that 
was liquid, was now frozen as hard as a 
prece of wood, aud we muſt cut it with a 
Hatchet, And Olaus Magzus ſpeaking 
of the fights, wont ro be made upon 
the Ice in the Nothern Regions, Gl4- 
ctalis Congreſſus ( lays he ) fit in Laneis 
Calcibus, 04 pellibus, aut (orus units: 
ues enim frigorts, quodcunque fit unit 
oſum coxuertit tn Lubricitatem glactalem, 


There being a great Similitude in 


point of Inflammability, and diſpo- 
ſition to mix with many ſubrle Oleous 
Bodies, betwixt ſpirit of Wine and 
Oyl, and as great an affinity in divers 
other regards, betwixt that ſpirit and 
both aqueous and faline Liquors, 
with which it will readily mix ; I had 
2 great Curioſity to know, what kind 
of change would be produc'd in vi- 


nous ſpirits, in caſe they were ps 
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ſedtoa cold great enough to work a 
viſible change in their Texture ; [ 


| therefore ſolicitoully inquir'd of rhe 
| Ruſsian Emperors lately mention'd 
# Phyſician, whether or no he had ob- 
) ſerv'd in Muſcovyany manifeſt change 


produc'd by cold in Hot Waters, 


! andſpiritof Wine > To which he res 
! turned me this anſwer , That comes 
| mon Aniſeed-water, and the like 
| weak (pirits would be turn'd- into an 
| imperte& kind of Ice, and that ev'n 
| the very. ſtrong ſpirits, though they 
| would not beturn'd into Ice, would 
{ beturnd into a kind of ſubſtance like 
| Oyl, 
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Title 111. 


Experiments touching Bodies In- 


diſpos'd to be Frozen. 


1, Xx 7E found many liquors, 
whoſe ſubtle parts being by 
Diſtillation. brought over, and united 
into very ſpirituous liquors, and 0 
Either torally, or itn great meaſure 
freed from thole phlegmartickor aques 
ous parts, that diſpoſe Bodies to con 
gelation, could not be brought to 
treeze,' either by the cold of the ex! 
ternal Air, to which in froſty nights 
we expoſed them, or by ſuch an Aps 
plication of ſnow and ſalt, as ſerved 
to freez other Bodies. 

2, Ofthis ſort were, among acid 
menftiruum's, Aqua fortis, ſpirit of Ni: 
tre, of Salt; alſo oyl of Turpentine, 
and almoſt all, (I add the-word al 
moſt, becauſe the Eſſential oyl of 
Aniſeeds, and the LE 
Of 
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oyl of common oyl will loſe their 
fluidity in a leſs degree of . Cold, 
then that of our mildeſt troſts, ) 1 ſay 
almoſt all the Chymical oyls we had 
by us, as likewiſe ſpirit of Wine, 
and other ſtrong ſpirits of fermented 
Liquors, and even oack 1t ſelf, if ic 


| were good, would very hardly be 


brought to afford us any Ice ar all : 


| But among the many liquors, that 


would not treez, there were a few, 
whole trials afforded us ſome cirs 
cumſiances nor altogether unworthy 
their being mention'd. 

As 1. I bcing deſirous to fſatisfie 
ſome friends, that 'twas the brisk ſpiz 
rit of the Grapes, whether reſulting 
from, or extricated and exalted by 


| termentation, that kept ( all ) the 
| reſt of the Sack from freezing : I 
| took a parcel of that liquor, that 


would afford us no Iceat all, and by 
the hefp of a lighted candle, or ſome 
other aQtually flaming body, kindled 
it, and letting the inflammable part 
burn away, the remaining part of the 
Liquor ( which was by vaſt odds the 
reateſt part ) was eaſily brought to 


reez, 
Next 
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Next when the formerly mention, 
ed trial was made with water and 
Pot-aſhes, we likewiſe, in another 
glaſs, expoſed a ſolution, wherein 
the proportion of ſalt of Por:aſhes, 
in reference to the water was tout 
times greater, there being in this 3 
of the (alt to Z: only of water, and 
this ſolution, though the glaſs were 
covered with hoar froſt and Ice on 
the outſide, froze nor at all within, 
And likewiſe, when another time we 
made a very ſtrong ſolution of {alt of 
Tartar, that was very pure and fiery, 
it did nor freez, though a conſiders- 
bly ſtrong ſolution of falr of Pot-aſhes, 
that was expoſed with it, did, So 
that theſe Experiments about the gle 
ciation of Lixiviate Liquors muſt be 
repeated to be reduc'd to a certain- 


oyls of Vegetables will, after thei 
manner, freez, that is, loſe theit 
Aluidity, and become, as it wete 
curdPd in very cold weather,is a mab 
ter of common obſervation ; but] 
had a mind to try, whether or n0 
Train oyl, thar is made of thefarot 
| © og 4s Animals, 


3. That the common expreſsd i 


= 
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Animals, ( commonly that of 
Whales ) though not by diſtillation, 
properly ſo called, yet by the help 
of fire, —_— not be more capable 
of reſiſting the violence of the cold, 


| andaccordingly I found, that Train 
| oyl, expoſedtothe Air in a conve- 
| ment vial, continued fluid ; notwith- 
| ſtanding a morethen ordinary ſharp- 
| neſs of weather, and this I tried rwo 
| orthree ſeveral times, but art length 
one night proved ſo very cold, that 
| thenext morning I found the oyl un- 
| fluid z which differing Events ſeem 
| alittle to Countenance, but more to 
| disfavour the Report of Olaus Mag- 014 
zus, who writes, That whereas in Magnus in 
| Northern Regions 'ris uſual for ſtrong 
| places toloſe in winter the proteRi- Seprentri- 
| on afforded them in Summer, by 97" 
| their Ditches, though never ſo wide cap.20. & 
| and deep, becauſe the froſt makes 2" 


them eaſily paſſable to the Enemy : 


| This inconvenicy is wont to be pre- 


vented by pouring into the Ditches, 
the Ice, if there be- need, being firſt 
broken, great ſtore of this Train 
oyl, which ſwimming upon the ſurs 
lace of the water, and being incon- 
2 ___  gealable 


Hiſtoria 
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gealable by the cold, proteds the 
{ubjacent warer from the treezing vio- 
lence of the cold, and keeps the 
moats unpaſſable. But becauſe our 
Author mentions this as a known and 
vulgar Practice in thoſe Icy Regions, 
it may perhaps deſervea little Enquis 
ry, whether the VVhale Oy], uſed 
by the Swedes, Laplanders, CMuſeo- 
vites, and other Inhabitants of thoſe 
parts be not differing, either as to 
the Fiſhes, 'tis made of, or as to the 
way of making it, or as to the way 
of keeping i from ſuch Train 
Oyl as we Employed, unleſs per- 
haps it do already appear by the Re- 
lation of writers belonging to thoſe 
Countries, or of Travellers, that have 
been in them,that Olaus Magzus has in 
thatparticular,asI fear,he has in ſome 
others, miſinformed his Readers, 

4, We took notice, that a ſtrong 
ſolution of common Sugar was cally 
enough turned into Ice; bur on 4 
ſtrong ſolution of Sugar of Lead we 
could not with ſalt and ſnow work 
the like change, and this, though the 
trial were not negligently made; 


which I therefore think nor —_—_ 
ty 
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thy to be mention'd, becauſe thax 
the two only Ingredients of this Sugar 
were Lead, which is eſteemed a ve- 
ry cold Body, and ſpirit of Vinegre, 
from which, as I noted above, we 
did by the like degree of cold to that 
we here employed, obtain Ice : And 
though in this metallize Sugar we 
may well ſuppoſe the Saline parts of 
the ſpirit of Vinegre to be much more 
concentrated or united, then they 
were in the ſpirit; yet the ſolution 
muſt abound with aqueous parts: 
and this Sugar ſeeming but a kind of 
Vitriol of Lead, 'tis worth our No- 
tice, that its ſolution would not freez, 
as well as that of common Vitriol, 
though in this latter concrete the me» 
tal be corroded by a ſpirit, which, as 
far as can be judged by the Liquors 
afforded in diſtillation, is very much 
ſharper and ſtronger then ſpirit of 
Vinegre, 

5. We likewiſe tried to freez 
Quickſilver, and for that purpoſe pro- 
ded a bubble, that being blown 
witha Lamp, was but thin, andſo 
flat, that the ſides almoſt touched, 
and it held but a little 2fercwry, and 

L that 
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chat by the figure of the Glaſs, being 
reduced to 2 large ſurface, with bur 
very little depth or thickneſs, it was 
far more expoſed, then 1t it had been 
in a ordivary round Bubble, to the 
a&ion of the cold 5 bur we could not 
at all freez this extravagant 11quor, 
though we tried it more then once, 
and though the laſt time, we expoſed 
it in the {ame veſſel ro the ſame de- 
gree of Cold, wherewtth wc made 
one of the following Experiments, 
that required a very Intenſe degree of 
that Quality. And in another thin 
glaſs-Bubble we long expoſed Quick 
{1lver to an extraordinary ſharp ar, 
bur though the cold had fome opers- 
tion upon it, not here neceſſary tobe 
mention'dz yet we could not find, 

chat it did art all bring itto ire: 

wherefore I could wiſh that trial 

were made in Muſcouy, Greenlay, 

Charles-Iſland, or ſome other of tht 

moſt Icy. Regions, where the Effeds 

of cold { which here are upon Quid 

filver but languid ) are the moſt con- 

ſiderable, and ſometimes ſtupend- 

ous. | | 
6, It is very retnarkable, that 


though 
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though not only the ſolutions of other 
groſs ſalts, but, as we have ſeen, di- 
vers more ſaline and fpirituous li- 
quors, were brought by fnow and 
lalt co Congelation; yet a brine 
made very ſtrong of Common ſalt, 
could not be brought to freez at all, 
though we kept it expoſed with the 
other ſaline ſolutions, that 4d treez, 
during a whole night, that. was ex- 
cceding ſharp, Which Experiment 
| azo tried many years ſince, todraw 
thence an Argument in favour of the 
Carteſian Hypotheſis about cold, which 
[ ſhall not now conſider ; bur rather 
add, that being defirous to try, with 
what proportions of Sea falr and wa- 
terthe congelation of them might be 
effeed, I found, I could freez ſome 
Sea water, that had been brought up 
n a Barrel to that Monarch of the 
Virtuoſ;, the King, for the making of 
trials with itz and that having in a 
lingle vial expoſed to the Air in a ve- 
ry bitter night, a ſolution conſiſting 
of twenty parts of water, and one of 


-Malt, which is double the proportion 


& (alt to be commonly found in our 
Kea-water, the next day we found a 
L 2 good 
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good part of the Liquor frozen, the 
Ice ſwimming at the top 1n figures al. 
moſt like Broom, ſpreading from 
the ſurface of the water downwards, 
And to add, That upon the by, we 
{ſuffered the Ice of ſalt-water to thay, 
totry, whether it would yield freſh 
water, but it ſeemed not devoid of 
ſome Brackiſhneſs, which whether 
or no it proceeded from ſome parts 
of the contiguous brine, that adhered 
to the Ice, I leave to further and ex 
acer obſervations, ſince I am credi- 
bly informed, that in Amſterdam there 
are divers, that uſe the thaw'd Ice of 
the Sea-water to brew their Beer 
with,inſtead of common freſh water, 
3, And finceI made that Expert 
ment, I find in the induſtrious Burs 
tholinus's newly publiſh'd Book, Dr 
Ntvis Uſu, a Confirmation of the 
probability of the Report juſt now 
mention'd,his words being theſe, De 
Glace ex marina aqua certum eſt, ſirt- 
ſoluatar, ſalſum ſaporem depoſutſſe, qui 
etiam non ita pridem expertus eſt Cl, J- 
cobus Finckius Academe noſtrg ſentr, 
& . Phyſices Profeſſor, bene meritus, it 
glaczet fruſtts e portu noſtro allatis, By 
itle 


I, 


of 
are 
rec 
tak 
be 1 
tho 
ſon 
of C 
riou 
forn 
Leif 
am | 
to th 
then 
cauſe 


en or, 
Mz i} 


Title 


(149) 


{M8888 Brfectrantes 
Title I II, 


Experiments and Obſerwations 
touching the Degrees of Cold 
in ſeveral Bodies. 


1, A Ftcrhaving treated of the Bo- 
dies that are the moſt capable 

of producing Cold, and of thoſe that 
are moſt difpol'd, or indiſpos'd to 
receive 1t, 1t would be Methodical to 
take notice of the Degrees of Cold, to 
be mer with in differing Bodies : Bur 
though a work of this nature might 
ſomewhat conduceto the Diſcovery 
ot Cold in general, yet it is fo labo- 
rious a Task, and, 'to be well per- 
torm'd, requires ſo much more of 
Leifure, and Conveniency, then I 
am Maſter of, that I' muſt refign it 
to thoſe that are better furniſh/d'with 
them ; which I the freelier do, be- 
caule the Experiments, which at. this 
L 3 Time 
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Time make the principal part of our 
Hiſtory, being chiefly of the higheſt 
Degrees of Cold, we may ſeem to 
have done fomcthing ot what more 
properly concerns our preſcnt De- 
ſign, by having made the Experi- 
ments, anon to be ſubjoyn'd within 
this pretent Section or Title, - And 
yet thus much we elſewhere do to- 
wards thc framing of a Table of the 
Degrees of Cold; that we do on 0- 
ther occaſions ſer down thole hitherto 
unpractis'd ways that we have im- 
ploy'd, to eſtimate the greater. or 


tefler Coldneſs of Bodies, by ſeveral. 


kinds of Veather-glaſles, differing 
irom the common ones, and far more 
fir then they, tor ſuch a Purpole, 
For by Herinetically.ſcal'd Thermo- 
tcopes furniſh'd | with high re&ifd 


yn Wine,. we. can eliimate the 
1 


ficring degrees of Coldneſs in Li 
quors; of which we. ſhall preſently 
mention an Example. And by uſing 
ſuch VVeather:glafles, as bave theit 
Air-ineluded: notat:the: tops; but at 
the botcom of the Inſtrument, we ca 
withiri ſome - reaſonable Latitude, 
meaſure the, Coldnels beth of ow 
off E-. 0116 
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ur ſolid Bodies, or minuter Bodies, -as 

{ft Salts, &c, by beating them alike, and 

ro very {mall, and placing the Jnſtru- 

J1 ments at equal Depths in the powder 

)e- of each of them, And beſides that 

Ti- the ſhape of theſe Thermoſcopes 

hin does, as we have elſewhere ſhewn, 

\nd make them proper for theſe uſes, 

to- MW tor which the vulgar ones, where the 

the inciuded Air 15 at- che top of the In- 

n 0- ſtrument, are not fit ; beſides this, I 

-ri0 Ml fay, 'cis cafie in thele we make ule of, 

im- © to make the Pipe ſo {lender in pro- 

0)! portion, to the Cavity of the Vial, 

eral MW whereinto 'ris inferred, that very 

rins W much minuter Differences of Cold 

nore MW Will be manrfeſt 1n theſe, then are 

Vole, |} wontto be ſexſible in common Wea-,,,,,. 
-mo- | ther:glaſſes, . And beſides theſe two prelini- 
tifid I forts we have elſewhere propos'd, 1-2 Pi 
> the I and deſcrib'd.a third and new kind of 1 Tl 
n Li- Thermometer, wherein a drop of It- 

ently } quor being ſuſpended in a-very flen- 

uſing der Pipe of Glaſs, betwixt the out- 

their | ward and the inward Air, makes it 

tat | jar more fir for. thoſe Experiments, 

6 can | wherein we either deſpair, .or care 
ityude, | Hot, to meaſure the Difference of 
jhtire | Cold 'betwixt two Bodies, but are 

ſolid L 4 only 


Wk it, 
only defirous to try, whether or no 
chey differ in Coldneſs, and in caſe 
they do, which of them has moſt; 
For theſe Weather-glaſles, are fo 
excecding ſenſible even of the miaute 
Differences of Heat and Cold, as ma- 
nifeftly to diſcover Ditparittes, 
which other Thermoſcopes are not 
nice enough togive us any Notice of, 
Only this Advertiſement we muſt add 
abour them, that when we uſe them 
co examine the Coldneſs, not of li- 
quid, but of conſiſtent Bodies, we 
alter a little the figure of the wide 
end of the Glaſs; and inſtead of ma. 
ing 1t a round bubble, as we have 
cliewhere deſcribd, we make it with 
a flat or flattiſh bottom, that the 
whole Inſtrument mighr thereon, as 
on a Baſis, ſtand of it ſelf upright, 
and ſo, being ſtill taken up by the 
open and ſlender end, for feat 
of rarifying the included Air, ( which 
Caution is here given once for all ) 
may be transferr'd with a pendulous 
drop in the Pipe, and plac'd ſome- 
t1mes On One, and ſomerimes on anos 
ther of the ſolid Bodies to be examt 
ned by ir, For if the Body, 'tis 1&- 
| ; moved 
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moved to, be more or leſs cold then 
that ir reſted on before, that cold» 
nefs communicated through the Glaſs 
cothe Air, by which the pendulous 
drop is ſupported, that Airs Expan- 
ſion or Contraction will manifeſtly 
appear by the rifing or the falling of 
the drop, And thus we have taken 
pleaſure to remove it from one kind 
of wood to another, from woods to 
metals, and from metals to ſtones, 
&c, But the Expedients, that may 
be propos'd to improve theſe little 
Inſtruments to the purpoſes we have 
been treating of, and the Cautions, 
that may be added to prevent mens 
drawing miſtaking Inferences from 
the Informations they ſeem to give 
them, will take up more time, then 
weare willing to {pend npon an occas 
tion, that will not perhaps bethought 
to deſerve. it, nor much to require 
any others, then thoſe we ſhall by 
and by ſubjoyn, And therefore I 
ſhall proceed to the Experiment pros 
mis d at the beginning of this Title or 
ScRion. 

2, To makefo much as a tolerable 
Eſtimate of the Difference gy" 
uUc 
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{uch great Degrees as are not any of 
them too weak to congeal water, is 


a thing, which, as we have not yet 


known to be attempted, ſo it ſeem'd 
not eaſie to be perform'd, For, 
Freezing having been commonly re- 
puted the ultimate Effet or Prody- 
Rion of Cold, men have nor been (ol. 
licitous to look beyond it. And 
though the Diſparity we find betwixt 
{ſeveral Fits of weather, all of them 
froſty, ſeem to be too maniteſt and 
frequent to be probably aſcrib'd to 
nothing, but the differing Diſpoſiti 
ons of our Bodies, yet how to eſti- 
mate that Difference, it is not1o ob- 
vious, For though we ſhould have 
recourſe tro common Weather-glal- 
ſes, yet they might eaſily deceive us, 
ſincenor only by eſtimating by them, 
the coldeſt day of one Winter, with 
the coldeſt day of 'another, but 1n 
judging of the Coldneſs of any two 
days inthe ſame fit of froſty weather, 
there intervenes time enough to make 
it doubtful, whether the vari'd Gra- 
vitation of the Atmoſphere, produce 
not the change obſerv d in. the” VVea- 
ther-glaſs, Beſides thar, - admitting 
_  wulgar 


;tting 
ulgar 


. Dilparity. 
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yulgar Thermometers could nor, 
as they eaſily may, mifinform 
us, they are imploy d only to give 
us an Account of thoſe degrees 
of Cold, which Nature of her 
own accord produces in the Air ; bur 
not to arſcover, whether or no Na- 
ture aſſiſted by Art, may nor pro- 
duce greater : And, twill calily be 
granted, that they are yet leſs made 
ule of to heIp us to an Eſtimate of this 
And though ſome gueſs. 
may be made by the operations of 
Cold upon Liquors expos'd to it, yer 
lome, as water, and very aqueous 
Liquors, Will freez roo ſoon, and 
others, as Vinous {pirirs, will not at 
all, ( that we have found ) here in 
England, And though French-Wine 


will ſometimes be brought ro begin 


to freez, 'yet that happens but very 
ſeldom, and in many Vinters not at 
all, and leaves too great an Interval, 
betwixt the degrees neceſſary to con- 
geal Wine, and ſufficient ro congeal 
Water, not to mention the uncer- 
tatnty proceeding from the differing 
firengehs of the Vines, 4 £190 
- :3.. pon theſe and other confide: 
rations 
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rations we thought 1t requiſite to 
make uſe of an Expedient, whoſe 
Nature and uſe will be eaſily gather. 
ed out of the following Experiments ; 
And though by a miſchance, that 
broke my Weather-glaſs, I have 
been hindred from meaſuring exaQ- 
ly in what Proportion to the whole 
bulk the ſpirit of VVine was contra- 
Qed, by the ſurpluſage of Cold, that 
was more then neceflary to make wa- 
ter freez, yet I doubt not but ſome; 
thing of uſe to our preſent Theme, 
may be thence colle&ed, and eſpe- 
cially the main thing deſign'd will 
manifeſily appear, which is the In- 
renſity of Cold produc'd by Art, be- 
yond that which Nature needs to em- 
ploy upon the glaciating of water, 

[ 4. A ſmall ſeal'd Weather:glafs 
furniſhed with ſpirit of Vine, the 

il being about the bigneſs of a large 
Nutmeg, and the Cylindrical fiem 
being very ſlender, and about ten 
Inches long, the Ball and part of the 
ſtem being immers'd in a veſſel of 
water, half burid in ſnow and ſal, 
when the water began to freez at the 
cop, the bottom and the {ijdes ( but 
| | before 
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before the Ice had reach'd the Ball, 
for fear it ſhould break it) the tin&- 
ed liquor was found ſubſided ro 53 
Divitions, being balt Inches, and be- 
ing taken out thence, and Ice and Salt 
being immediately applid to the 


Ball, the Liquor fell lower to about 


1: Diviſion, ] 

And that it may not be doubted, 
but thar the water, though in part 
congeal'd, remain'd warm in compa- 
riſon of the ſpirit of Wine, though 
uncongeal'd, that had been refrige- 
rated by the {now and falr, we will 
add this other Experiment, which 
wefindin another of our Notes thus 
{ct down, 

[ 5. The ſeal'd Weather-glaſs being 
kept inthe water till it began to freez, 
deſcended to 55 : Being immediately 
remov'd into the ſame ſnow and falr, 
that made the water begin to freez, 
it deſcended at the beginning very 
faſt, and afterwards more ſlowly, 
till it cameto the very bottom ofthe 
ſtem, where it expands it ſelf into 
the Ball ; then being remov'd into 
the ſame glaſs of water, whence it 
was taken, and which was well ſtor'd 
with 


(1:58) 


with looſe Pieces of Ice, it did never. 


cheleſs haſtily aſcend arthe beginning, 
and was ſoon after impell'd to the 
former Height of five Diviſions and 
an half, or thereabouts, ] 

6. But perhaps ſome amends may 
be made for the diſaſter of the Wea. 
cher-glaſs, by adding, that I found 
by another Trial, that the Condenſa; 
tion of Liquors by ſuch Colds, as we 
are wont to have, or can eaſily pro- 
duce here, 1s nothing near fo great 
as one would imagine, And though 
for want of a Glaſs-ball, furnifh'd 
with a neck ſlender enough, I could 
not make the Experiment ſo much 
to my ſatisfaction, as perhaps elſe] 
might have done; yet the goodnels 
of the ſcales, I made uſe of, and ſome 
greater care, then poſhbly every Ex- 

perimenter would have imployd, 
may make the following Obſervati- 
on Luciferous. 

7. We took then ( on a cold, but 
not froſty day ) oyl of Turpentine, as 
a Liquor, whoſe being free from 
phlegm or water, we would eafily 
Fo NC certain of, then if we had 
imploy'd ſpirit of Wine; and _ 

| oy 
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oyl it ſelf we reQifid in a gentle 
heat, to make ir the more pure and 
ſubrle, Then we took a ſmall round 
veſſel of clear glaſs furniſh'd witha 
conveniently long ſtem or pipe, and 
having firſt weighed the glaſs alone 
in a pair of very good ſcales, we 


| found it to weigh- Zi, 3, 56+ gr, 


then putting 1n oyl of Turpentine, 
till it filld the round part of the 


| Glaſs, and aſcended a little way into 


the ſtem, we carefully mark'd with 
a Diamond on the outſide of the 
Glaſs, how high it reach'd, and then 
weigh'd the Glaſs and the Oy] toge- 
ther, which weigh'd 3ij, 3vii, and 
34. gr, then we put in by degrees a 
quarter of a Drachm, and with a Dis 
amond carefully mark'd, how high 
itreach'd in the pipe, and ſo we cons 
tinued putting in ſeveral Quantities 
of oyl, ſtill carefully weighing each 
parcel in the ſcale, and marking its 
height on the outſide of the Glaſs 
( which we did in order to a certain 
deſign, and found it a work tedious 
and troubleſome enough ) till the Li- 
quor and the Glaſs together weighed 
31), 3), 4+ grains 3 then we put fair 
water 
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water into an open-mouth'd Glaſs 
1n which we alſo plac'd the little Bolt: 
head with oyl of Turpentine, and by 
ſuch a circumpolition of ſalr and 


* $ee the p 
latter part ſhow, as is * hercafter to be often 


- next qnention'd, we made the water, 


which was contain'd in the wide 
mouth'd Glafles, and by which the 
Sphzrical part of the Bolt-head, con- 
raining the Oyl, was ſurrounded, 
we madethis water, I ſay, begin to 
freez, and when we perceivd a little 
Ice tobe produc'd in it, we carefully 
mark'd with a Diamond to what part 
of the ſtem the oyl of Turpentine was 
ſubſided, and then transferring the 
Bolt-head into a mixture of ſnow and 
{alt, where we kept it for an hour or 
two, till we could perceive it to fall 
no lower, and marking with a Dia- 
mond this ſtation alfo of the Liquor, 
we afterwards remov'd the Glaſs it 
to a warmer Air, till the. Oyl by ex- 
panding it ſelf had regain'd the high- 
eſt mark, whence it had begun to 
ſink, Then into a very little Glals, 
carefully counterpois'd in a pair of 
exacter ſcales then the former, we 


gently poured out of the Oy], till 
_ 
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what remaind reſted againſt thar 


mark on the outſide of the ſtem, to 
which it fell; when the water began 


' to freez : and this we found to as 


mount to ſomewhat above 9g : grains, 
ſo that for conveniency of reckoning; 
we may ſafely enough take the Intire }. 
number of 10, grains, After this we 
poured out of the remaining oyl into 
the ſame little Glaſs, till, what reſt- 
ed in the Pipe, was even with that 
mark, to which the ſnow and ſalt had 
made it fall ; and this parcel of oyl 
hapned to be almoſt preciſely of the 
lame weight with the other ; ſothat 
in this Trial ( for perhaps in others, 
which it were therefore worth while 
to make, the degtee of Cold may 
much vary the Events) the Artificial 
way of freezing, we imploy'd, 
made the oyl ſubſide as much after ir 
had been refrigerated and condensd 
by a cold capable of ireczing water, 
as that degree of Cold had been able 
to condenſe it at firſt, And Jaſtly, 
having. deducted the. weight of the 
Glaſs from the weight of the whole 
"6 and Glaſs, to obtain the weight 
of the oyl'alonez and having divi- 
| M ded 
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ded the weight of the whole Oy], 
firſt, by that of the former parcel, 
we have mentioned to be ten grains, 
and thez by the {uperadded weight of 
the ſecond parcel, we tgok out, (both 
which parcels rogether we eſtimated 
at twenty grains,) We found that 
retifi'd oyl of Turpentine of a mo- 
derate temper, being expos d to ſuch 
a: degree of Cold, as would tree: 
common water, did by by ſbrinking 
loſe but about a ninty fourth part of its 
Buik, and being reduc'd to as greata 
degree of Coldas, we could bring ir 
to by ſnow and falt, ev'n then it 
loſt but about a forty ſeventh part of 
its Bulk; I ſay about, becaulc [ 
thought it needleſs, as well as tedi- 
ous to mind frations and little odd 


numbers, _—_— lince, . as we 
bp 


formerly intimated, it' was ſcarce 
poſſible ro arrive at a great exactnels 
10: fucha Neck, as;that of our Bolt- 
head, though it were proportionable 
enough to the .Ball, and choſen a 
mong ſeveral,..that. were 'purpoſely 
procur'd for the trying of Expetl- 
ments. G0, . | 
8, There are fome .other Triat 
about 
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about the Degrees of Cold, which 
for want of Ice and other Accommo- 
dations we could not make, as we 
would have done, oftez; nor hall 
ſcarce be able to do it, till more 
friendly Circumſtances afford us an 
opportunity : And yet becauſe our 
Trials, though not proſecuted as far 
as we thought, may poſſibly prove 
not unwelcome, we will ſubjoyn 
ſomething about two of the chiefeſt 
of them. 

9.. The one was defign'd to mea- 
ſure in what proportion water of a 
moderate degree of Coldnefs, would 
be made to ſhrink by the circumpoi- 
tion of fnow and ſalt before it begin 
by Congelation to expand it ſelf; of 
this, what we ſhall here take notice, 
s only, That by a Trial purpoſely 
made with common water, in a 
round. Glaſs furniſh'd with a long 
ſtem, we found the water in that 
tem to ſubſide fo very little, that, 
whether or no ir were inſenſible, ir 
was inconfiderable, But probably 
agreater Quantity of water, and a 
llenderer ſtem, would have made the 
ſhrinking of the Liquor more No- 
M 2 table, 
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table ; and upon that Account 'tis,that 


I here mention Ir, 
Io, The other Thing was, to 


| 
meaſlure by the differing weight and 
Denſity of the ſame portion of water, iſ ' 
what change was produc'din it, be. W 
twixt the hotteſt time of Summer, IM # 
and firſt a glaciating Degree of Cold, WW 

W 


and then the higheſt we could pro, 
duce by Art, And inorder to this, WW 
we weigh'd with a pair of exact ſcales, iſ {e 
a glaſs bubble heavier then water, in 
thatliquor, when it ſeemed to be at 
a moderate Temper, asto Coldnels, 
and by the Diminution, which we 
found of the glaſſes weight inthe wa- 
ter, weeaſily colleged, according to 
the Rules of the Hydroſtaticks, the 
weight of as much water, as is equal 
10 bulk to the glaſs Bubble, and there- 
by the Proportion betwixt the glals 
and an equal bulk of ſuch warer, a 
we firſt weighed it in; then bythe 
application of ſnow and ſalt, we made 
that water begin to freez, and weigh 
ing in it again the ſame bubble, 'rwas 
caſe to colle& by the Decrement 
its weight inthis refrigerated water, 
what Proportion an equal Bulk of the 
liquor 


| we thought 
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liquor did thez bear to the” Glaſs; 
and by comparing theſe two differing 
Proportions together, we were al- 
ſiſted to make an Eftimate, how 
much the water was made more hea- 
vy, and denſe by the Action of a 
treezing degree of Cold: Afﬀer- 
wards _ our time in Summer, 
tin the ſame parcel of 

water (' that had been purpoſely re- 
ſervedinaglaſs) to weigh the fame 
bubble, that by the difference of its 
weight in the watcr, when made 
much lighter by the heat of the am- 
bient Air, we might obtain the In- 
formation we defir'd : to which we 
ſhall add, That we alſo recommend- 
edto ſome Yz:rtuoſi, that were likely 
to have the opportunity of gratifying 
Us, that ſuch an Experiment might 
be procured to be made in the midſi 
of Summer in ſome part of tah, by 
the help of the there nor unfrequent 
Conveniency of a Conſervatory of 
ſnow, wherein the water might be 
reduc'd to freezbetore the end of the 
ſame hour, art whoſe beginning the 
there warmer Air had given it its 
greateſt Expanſion, .and {o the Diffe- 
M 3 rence 
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rence betwixt the Denſity of the ſame 
parcel of water might be the more 
conipicuous, But as I have not re- 
ceived any Account of my Delſirgg 
from abroad, 1o coming now. gz 
home to review the Mcmorial,yl 
cauted to be 'written of the newly 
mention'd Obſervation, I find, thaz 
through the Negligence or Milſtake 
of an Amanuenſis, there muſt needs 
be a maniteſt overſight commuted in 
the tetting down the Numbers, which 
my Memory docs not now cnable me 
to repair. And the ſcaſon being now 
improper to repeat the Experiment, 
as well as the numerical parcel of 
water I had kept, and I imployed 
both times, being thrown away, | 
think it may be ſufficient, it nor too 
much, to have thus particularly ut 
mated the way we took, without ad- 
ing the Cautions, wherewith we 
proceeded, nor what Trials we made 
ro the ſame purpoſe with high re&ihd 
ſpirit of Wine, fince: unlucky acct 
dents fruſtrated our: Attempts, 

I1, Whether themaking of thele 
kind of Trials, with the waters ol 
the particular Rivers ox Seas, mc 

S ar 
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are to ſail on, may afford any uſeful 
eſtimate, it, and how much, Ships 
and other Veſſels, may on thoſe wa- 
z2rs be ſafely loaden more in Winter 
i620 in Summer, may be an Enqui- 
r/, »t which I (hall not in this place 
take any turiher Notice, then to in- 
timare thus much, That the differ- 
ence betw1xt water highly refrigera- 
ted, and that which is bur of an uſu- 
al degree of coldnels, is not fo great 
as ſome Learned Moderns ſeem to 
have thought, For on a Day, which 
( though made cold by ſnow inter- 
mingled with the rain that then fell ) 
was not a froſt, we took common 
water, and weighed in it a glaſs 
Bubble, whole weight in the Air was 
150, grains, and this Bubble weigh'd 
inthat water, loſt ſo much of its tor- 
mer weight, as to weigh about 28- 
grains : and then by ſnow and falr, 
reducing that water to ſuch a degree 
of Coldneſs, that ir began to be turn- 
ed into Ice about the inſide of a (mall 
open glaſs that contain'd it, we 
found the ſame Bubble not to weigh 
at all above one eighth part of a 
frain leſs then it did before : - So that, 
M 4 1 


if we may judge of the ſhrinking ang 
condenſation of the water by the In- 
crement of weight, it ſhrunk but 
about a 2 30. part of its former Bulk, 
and this according to a pair of ſcales, 
that would turn with about the 32, 
part of a grain: which may keep us 
trom wondring at what we lately ce; 
livered concerning the very 1inconſ/- 
_ derable [ubſidence of the water, we 
"expoſed to ſnow and ſalt in a ſmall 
Bolthead, And it may allo make 
that the more probable, which we 
not long fincerelated about the oyl of 
Turpentines not loſing much above 
3 1oo, part of its Bulk, by being 
exposd to ſuch a degree of cold, as 
made water begin to freez, Whe- 
ther we may from this, and from the 
formerly recited Experiment, of the 
great ſubſidence of ſpirit of Wine in 
2 ſcal'd Weather-glaſs, ſafely cot 
clude, theſe ſubtile diſtill'd Liquors 
to be much more ſenſible then water 
of Cold, -as well as of Hear, further 
Trials-will beſt reſolve ; and theſe] 
have not now ſo much opportunity, 
as I could wiſh, to purſue, 

...33, Butthey that have a mind to 
proſecute 


©; Fane. 
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proſecute Experiments of this kind, 
and others, that relate to the Degrees 
of Cold, may perchance be ſomewhat 
Ik, aſſiſted even by theſe Relations, and 
5, eſpecially by thoſe Paſſages thar 


32, mention the uſe of the ſeal'd VWea- 
us ther-glaſs, furniſh'd with ſpirit of 
ce; Wine, and of thoſe wherein a drop 
nft- of liquor is kept pendulous. For 
we the tormer of theſe being not ſubje& 
1all to the Alterations of the Atmo- 
ake ſpheres Gaavitation, nor (as may be 


we probably ſuppos'd, by reaſon of the 
lot {trength of the high reQifh'd ſpirit of 


ove Wine ) to be frozen, by ſending the 
ing ſame Weather-glaſs ( which may be 
, & made portable enough, as I have tri- 
/he- ed by tranſporting one of them in a 
the Caſe that mightbe eaſily carri'd even 
the in a Pocket ) from one Countrey to 
Ie in another, one may make far better 
col Diſcoveries of the differing Degrees 
uors of Coldneſs in differing Regions, and 
7atet know (ſomewhat near) how much 
ther the Air even of uſcouvy, or Norway, 
eſe] or Greezland jt (elf, is colder then thar 
nity, of England, or any other Countrey, 


whence the Veather-glaſs ſhall be 
d to | ſent ; 
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ſent : The Inſtrument being accom- 
panied with a memorial of the De- 
gree, it ſtood at, when expos'd to 
{uch a Cold, as made water begin to 
freez, 

13, The other Thermometer, 
where a drop of liquor 1s kept pendy- 
lous, may not only be imploy'd in 
ſuch caſes, where the Pipe and 
Bubble can be ere&ed upon the Ho? 
rizon, but by reaſon, that the out- 
ward Air will indifferently impel the 
Bubble laterally or upwards, upon 
the Refrigeration of the inward, and 
that the bubble will not barely by its 
weight drop out of the inverted In- 
ſtrument, becauſe of the reſiſtence 
of the ſubjacent outward Air; for 
theſe cauſes, I ſay, ſuch a Thermos 
ſcope may, as we have tri'd, be alſo 
us'd, where the Pipe ſhall be held 
Horizontal, or inclind, or even 
Perpendicularly downwards, fo that 
the flat Part of the Bubble may be 
appli'd to diſcover the Coldnefs, ci- 
ther of the Vall, or of the Ceiling 
of a room, or other Bodjes however 
{cituated. Andif the Pipe be made 
long 
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long and even, (as ſometimes we im- 
ploy one above a toot long ) not only 
lenſible, bur great Efte&ts of very 
little Diſparities in the Coldneſs of 
Bodies, to which the Inſtrument is 
appli'd, may with pleaſure be obſer- 
ved, And the ſame drop of liquor 
may be long enough preſcrv'd uleful 
in the Pipe, Butthis Advertiſement 
I ſhall give, thar as ſenſible as this 
Inſtrument appears to be of the nicer 
Differences of Coldnels, as of Hear, 
yetthey that ſhall have the Curioſity 
ro examine with it, as I have done, 
the Temperature, I ſay not, of more 
reſembling Bodies, but of Liquors, 
that may be thought to have their 
parts ſo differingly agitated, as com- 
mon Water, high re&ifi'd ſpirit of 
Wine, and even reQifh d oy] of Tur- 
pentine, ( I add not Dephlegm'd oyl of 
Vitriol, becauſe of ſome odd Phexc- 
menanot here to be inſiſted on ) will 
perhaps find the Event fo littte, in 
many caſes, anſwer the ExpeQation 
he would have had of uniformly 
finding great Diſparities in their 
actual Coldnefs, it he had not _ 
wit 
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with this Advertiſement, - that he 
will nor much wonder, that a Per- 
ſon, who wants not other Imploy- 
ments for his Time, was willing to 
decline ſo tedious and nice a 
Task, 


itle 
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Title V, 


Experiments touching the Tens 


dency of Cold Opwards or 


Downwards. 


I, Hough, after the conſideratis 

on of the ſphere of Agivity 
of Cold, it would be the moſt proper 
place to take ſome Notice of the Dz- 
refton of 1ts Atuity, yet becauſe 
one of the Experiments, that belong 
tThis head, is of great uſe to facili- 
methe trial of many of thoſe, that 
follow, throughout this whole Col- 
letion z we will no longer delay to 
lay ſomething of this matter, name- 
ly, in what Line: or, if you pleaſe, 


; towards what part the frigefaQive 
| vertue of cold Bodies does operate 
{ thefurtheſt and the moſt ſtrongly. 


2, Tisa Known Doarine among 
Philoſophers, that the Diffuſion of 
Heat tends chiefly upwards, as the 

2 fame 


= 


(Oy 

flame of a Candle will burn many 
things held over it at a greater Di- 
ſtance, then it would conſiderably 


warm them at, in caſe they were . 


held beneath its level, or even by its 
ſides; and 'cis true, that in all caſes 
vulgarly raken notice of, the obſcr- 
vation, for reaſons elſewhere dit- 
courſed of, holds well enough ; and 
therefore it may be worth enquiry, 
whether in Cold, which is generally 
looked upon as the contrary Quality 
co Heat, the diffuſion ( frotn cold bo; 
dies ) be made more ſtrongly down- 
wards, then either upwards or to- 
wards the ſides, 

About this matter, I can as yet find 
among my Notes but the two follow- 
ing Experiments, aud thoſe not both 
together, | 

|, A very thin bubble was blown at 
a Lamp, "and purpoſely made flarat 
the bottom, that it might be the 
more expoſed to- the cold, and it 
was ſuſpended by a ſtring within a 
pretty deal leſs then an inch of a mix- 
ture of beaten Ite and Salt, where- 
with we had halt fill'd a conveniently 
large wide-month'd glaſs, but " 

cou 


ther 6- 
jently 
ut WC 
could 
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could not find, thata cold, Capable 
of treezing, did firike fo high up- 
wards, for the water in the bubble 
remained altogether unftrozen; which 
agrees very well with what we have 
obſerved, that a mixture of ice and 
ſalt did not congeal the vapours, that 
wanderedthrough the Air,above half 
a barley corns breadth higher, then 
the mixture in the Glaſs reached, 

3, [ A mixture of ſnow and falr be- 
ing put into a vial with a long neck, 
the round part of it was by a weight 
kept under water, out of which þe- 
ing taken after a while, the outſide of 
the glaſs beneath the furiace of the 
water was caſed with ſolid Ice, NB, 
eſpecially abour the bottom of the vi- 
al, of greater hardneſs and thickneſs 
then one could eaſily imagine, ] . 

4, Thus far the notes, trom which 
nevertheleſs I will nor poſitzuely- con- 
clude, though they ſeem to perſwade 
it, that the tendency of the cold pro- 
duced by Bodies qualified to freez. 
others, 4s greater ' downwards then 
upwards, For, the ſatisfactory de-; 
termination-of that matter mey, for 
ought: know, - require Trials more 

pr | artificial 


_ _ 


artificial and nice, then thoſe we - 
have been reciting, And I: could 


wiſh, that I could find the laſt of 
them to have been carefully repeated 
and regiſtred,' becaule itſeems ſome: 
whar ſtrange, that the Ice ſhould be 
much thicker ar the bottom of the 
vial, then elſewhere, in regard, thar 
when we have, as'we very trequently 


have, put mixtures of {now-and falr 


into vials, and left them in the open 


Air, we peehrally obſerv'd; that the | 


outfide of the Glaſs: was: cas'd-with 
Ice, 'or covered with hoar-froſt, di- 
realy over againſt that-part of the 
inſide 'of the Glaſs, wherein the fri- 
gortfick mixture was. So that part 
of the ſnow and ſalt reſolving one ano- 
"rher,-and falling down in the. form 
of a liquor-to- the'- bottom, the un- 
melted 'part of' the mixtare--would 
floaruponthis.liquor, -and the exter- 
rial Ice would appear over againl(t the 
floating mixture,' by which” it ws 
zencrared :'-So 'thar as the mixture 
rew thinner and thinner, fo would 
the Zone of girdle,-if I mayiſo call it, 
of external Ice;*grow narrower and 
narrower, till 'at'length,” ww the 
Rl! now 
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ſnow was quite tneleted away, the ex- 
tetnal Ice would quickly alſo vaniſh; 
But from this obſervation (.which we 
frequently made ) That as in ſuch vi- 
als the Ice did not appear (as I juſt 
now related ) above half a corns 
breadth higher then the mixture in 
the glaſs 3 fo I remember not to have 
obſerved it much lower beneath rhe 
mixture ; from thoſe things, I ſay, 
it may be probably conjeQured, that 
even the coldeſt Bodies ( at leaſt un- 
leſs their Bulk alter the caſe) do not 
diffuſe their freezing. vertue, either 
upwards or downwards to any confli- 
derable diſtance, 

5, Thelſe.rrials, 'as I was intima- 
ting, may ſuggeſt ſome - difficulties 
about the laſt of the two Experi- 
ments, tranſcribed: out of 'my notes, 
But as *tis evident theſe obſervations 
were made in the open Air, by the 


freezing of its roving vapours, and 


the mentioned Experiment was made 
under water, ſo how much this diffe- 
rence of medzums may alter the caſe, 
as to the way of the Diffuſion of 
cold, T dare not, till further trial, 
boldly determine, eſpecially fince 
| N oy one 
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one Circumſtance, to be under the 
next Title mentioned, about the 
freczing of Eggs, may pals.for an ads 
ditional Experiment as to our preſent 
Enquiry : For the Caſes obtain'd by 
frozen Eggs ſuſpended under water, 
which ſeem to argue, that the Diffu- 
fion of their cold was made every 
way, fince they were quite ' encloſed 
in the Ice, they had produced. 

6. Though the Experiment of 
freezing water by the Intervention of 
falt: and ſnow be not a new one for 
fubſtance, yet hold it not amls, to 
make.a further mention of it on this 
occaſion, Becauſe that what I am 
to deliver about it, is a Particular not 
taken notice of ( that I know of ) by 
others ; the premiſing of which, 
will, according to what we lately in: 
timated, much facilitate the trial of 
many of the Experiments to. be'ſet 
down in the following part of thele 
papers, and will indeed appear tobe 
of no ſmall moment in our whole At- 
cempt of Framing ans Hiſtory of (old, 


For it has long ſeemed to me one of 


the chief things, that has hindered 


men' from making any conſiderable 
| | progrels 


Wy > 
progteſs in this matter ,--thar whereas 
glats-veſſels are generally much the 
moſt proper to frecz liquors in, bes 
cauſe their tranſparency allows us to 
ſce what changes the Cold makes ih 
the liquors expoſed toit ; the way of 
freezing with ſalt and ſnow, as it has 
been hitherto uſed, does almoſt as 
little, as the common way of barcly 
expoling veſlels to the cold Air infro- 
ſty weather, prevent the unſeaſon- 
able breaking of the glaſſes, For in 
both theſe ways, the water or other 
liquor, uſualiy beginning to freez at 
the top, and it being the Nature of 
Glaciation, as we ſhall ſee anon, to 
diftend the water and Aqueous li- 
quors it hardens, it is uſually and na- 
turally 'confequent, that when - the 
upper cruſt ot Ice is grown thick, 
and by reaſon of the Expanſion of the 
itozcn liquor bears hard with its 
edges againſt the ſides of the glaſs, 
contiguous to it, the included Lis 

quor, ( that is by degrees ſucceflive- 
ly turned into Ice) requiring more 

Room then before, and forcibly en- 
deavouring to Expand it ſelf. every 

way, finds it leſs difficult to burſt the 

N 2 glaſs 
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glaſs, then lift up the Ice z and conſe- 
quently.does the former, and there; 
by ſpoils the Experiment, before it 
be come to perfeRion, or have let us 
ſee what Nature would have done, if 
ſhe had not been thus hindred in her 
work, 

7. The conſideration of this invi- 
red me to alter the common way of 
freezing, and order the matter (o, 
that whenſoever I pleaſed, the expo- 
ſed liquor ſhould not begin to freer 
Atthe top or ſides, but at the bottom, 
-which I concluded it very cafe to do, 
by mingling the ſalt with that part 
only of the. ſnow, which was to lye 
beneath and about the botrom of the 
glaſs:I placed in ic. For by this 
means the ſnow, that was contiguous 
to the {ides, was able but to cool the 
water, and diſpoſe it to Glaciation, 
whereas the mingled ſnow and ſalt 
on which the bottom of the glaſs reſt 
ed, did aQtually turn the neighbour- 


ing Liquor into Ice, and lift up the 


incumbent liquor toward the higher 
and .empty parts of the glaſs: And 
this liquor alſo I could afterwards 
freez ar pleaſure, without danger of 
breaking 
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breaking the veſle}, only by fo ap: 
plying ſalt and ſnow to the fides of 
the glaſs, that they never reached, 
except perhaps at the very concluſion 
of the Experiment, fo high by a rea- 
fonable diſtance, as the upper ſurface 
of the 11quor in the glaſs z ſo thatthe 
ſuperior parts of thar liquor were al- 
ways kept fluid, and capable of being 
ealily impell'd higher and higher by 
the Expanſion of the freezing parts of 
the ſubjacent liquor. | 

8. The Speculative inference, that 
may be drawn from this Experiment, 
of making water begin toireez at the 
bottom, not the top, will be more 


properly taken notice of in another 7" the Di/- 
courſe 


place z In the mean time I ſhall only :,czjus 
intimate by the way, that there is no the pri- 


a 


mum fri- 


great neceſſity of any nice proportion ,;,,.. 


of ſalt to ſnow, nor of any exquifite 
mixture of them : a third or tourth 
part or thereabouts of Sea ſalt, in re- 
ference to the ſnow, will - not: do 
amiſs ; nor do uſually put falrts all 
the ſnow at once, unleſs in ſome caſe, 
wherein I have a mind to -freez @'li- 
quor quickly, and-make a-{peedy re- 
folution of the ſnow and falr-in' order 

5 N 3 there- 
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thereunto; to which-I-ſhall ' only 


add, that by the way above mentio- 
ned, I do upon particular occaſions 
make the expoled liquor freez, not at 
the bottom or the top, bur next to 
whart {ide of the Glaſs I pleaſe, ac- 
cording to the Exigency of the Expe. 
riment, But though it may ſuffice 
to have hinted the Speculative Infe- 
rence, that may be drawn from this 
way of freezing Liquors, it will be 
expedient to give explicitely this pras 
&ical Advertifement, concerning. it, 
that whereas it ſeems to have been 
taken for granted, that ſnow 1s ne; 
ceſſary in this Artifice, and we our 
{elves were for ſome time led away 
with the 'reſt, by that ſuppoſition; 
yet that is but a preſumption, and 
ought to be removed as one very pre: 
judicial to thoſe that with us deſign 
the proſecuting Experiments,in order 
to, the Hiſtory of Cold, - For ſnow is 
but ſeldom to be found on the ground 
icompariſon.of lce,' and being but 
a Gangeries of many. ſmall Iceſicles 
with much Air tmtercepted among 
them,-,it;1s not ( (4terrs paribus ) near 
{o durable as themare intire body's 

Ol 
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ſolid Ice 3 and yet we have found by 
frequent Experience, that Ice well 
beaten in a Mortar, will ſerve out 
turn for Artificial /Glaciations, as 
well (it not 1n ſome reſpects better ) 
as ſnow, and therefore in this Hiſto- 
ry of Cold we indifterently preſcribe 
Snow and Sglt, or Salt and Ice as the 
Ingredients of our Glaciating Mix: 


ures, 
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SODA A BAASBABA DANS 
Title VI. 


Experiments and Obſervations 
touching the Preſervation and 
Deſtruction of ( Eggs, 
Apples, and other ) Bos 
dies by Cold. 


1, FT is a Tradition common 

enough, though nor here in 
Epgland, yet among thole that have 
given us Accounts of very cold coun- 
rreys, that if Eggs or Apples, being 
frozen, be thawed near the fire, they 
will be thereby ſpoiled, bur if they 
be immerſed in cold water, the t- 
ternal cold will be drawn out, 8 


they ſuppoſe, by the external, and the | 


frozen ' Bodies © will be harmlefly, 
though not ſo quickly, thawed, 
This Tradition ] thought fit to exa 
mine, z0t only becauſe it may be 
doubted, whether it will ſucceed 
or RR | Jos. 
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our more Temperate Climate, and 
becauſe I love not to relye upon Tra- 
ditions, 'when I have the opportunity 
ro examine them ( eſpecially if no 
one Credible Author affirms them 
upon his particular knowledge, ) ut 
alſo becauſe I thought the Experi- 
ment, it true, might be fo varied 
and made ule of, as to become luc#- 
ferous enough, and afford us divers 
Phenomena of cold, not ſo eaſfie to be 
produced by the more known ways 
of experimenting. And according- 
ly having expoſed ſome of theſe Bo- 
dies to a cold that was judged ſharp 
enough, we afterwards put them in 
water, but found not the event an- 
(wer our expeQations,, no Ice aps 
pearing to be generated ; neverthe- 
lels we were not hereby ſo diſcoura- 
ged, as not to repeat the Experiment 
( which, we judged to be nor unlike- 
ly ) with more follicitouſneſs and ad- 
vantage: then before; and having 
thereby brought it to ſucceed, we at- 


terwards made ſeveral trials of it with 


ſeveral diſtin aims, but cannor 
now find gny Entry of divers of them. 
But thoſe I have hitherto met with 
| among , 
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among my -Notes, I ſhall ſubjoyn; 
as having in them ſome Particulars, 
that may afford uſeful hints to an En- 
quirer into the Hrſtory -and Natare 
of Cold, And I ſhall fet down to- 
gether, and that in this place (though 
1t would not otherwiſe be the moſt 
proper ) thoſe I have met with, be- 
cauſe ſome Circumſtances of one or 
other ofthem may be of uſe rous on 
_— occaſions in the preſent Trea- 
tile, 

2, | An Egg weighing twelve 
drachms and one grain wraprt in a 
wax d paper ( to keep''it from the 
liquor of the thawing ſnow) and fro- 
zen with ſnow and ſalt, wanted four 
orains of that weight : put ihtoa diſk 
of fair water there cruſted ' as much 
Ice about the outſide as made the 


Egg and Ice fifteen drachms and nine - 


Srains ; the ice being taken off from 
the ſhell, and the ſhell very well 
dried, the Egg was found to weigh 
twelve drachms and twelve prains ; 
the Egg being-broken, was foundal- 
moſt quite thawed ; the Egg: frozen 
ſwam in water, being thawed 'it 


fonk, a 
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3. [ We took two Eggs ſirongly 
frozen, and in a room where there 
was a good fire, we put one of them 
into a deep woodden- diſh full of very 
cold water, and ſet the other by it, 
upon a table abour two yards from 
the fire, that they might be in Air of 
the ſame temper as to heat and cold; 
then perceiving the Egg, that lay un- 
der water, to have obtained a thick 
cruſt of Ice, we took it out, and ha- 
ving firſt freed it from the Ice, broke 
ir, and found that ſome part of the 
white was not yet freed from a pretry 


| fſtoreof little parcels of Ice, bur the 


reſt of the white (which was much 
the greater part) and the Yelk feem- 
ed to be much what of the fame con- 
fiſtence, as if the Egg had not for- 
merly been frozen, whereas the other 
Egg, that lay by upon the dry table, 
had not only its whole white frozen 
into a conſiſtent Body, but the Yelk 
itſelf, though weſaw no diſtinC pars 
ticles of Icein it, was grown ſo hard, 
thar it cut juſt like the Yelk of an Egg 
dver boiled, .. and being cut quire 
throvgh,: ſhewed us certain concen- 
trical circles 'of ſomewhat differing 
| Colours, 
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Colours, with a ſpeck much whiter 
then any of them in the middle of the 
Yelk; which laſt circumſtances, 
whether they were accidental or no, 
further obſervation muſt determine, ] 

Note, that though we have not 
found above once, that frozen Epgs 
would ſwim, yet when we had bro- 
ken ſuch Eggs, the frozen white 
would ſwim, but not the yelk. 

4, We afterwards repeated the 
Experiment of laying two frozen 
Eggs near together inthe place above 
mentioned, the one under water, 
and the other out of it, till that pur 
in water had got a thick Icy cruſt, 
and by breaking of them both, pre- 
ſently after one another, were con- 
firmed in the Perſwaſion, that fro- 
zen Eggs will thaw by great odds 
( ceteris paribus )) taſter when immetr- 
ſed in water, then when ſurrounded 
only with Air. 

5. [ We likewiſe took a frozen 
Ego, and from afix'd place ſuſpend- 
ed it ſoby a {lender packthread, that 
it hung quite under water without 
yet touching the veſſel, that the wa- 
cer was in, This we did partly upon 
| another 
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another Deſign, and partly to-ob- 
{erve, whether or no the Ice would in 
this caſe be conliderably thicker or 
thinner againſt the lower parts of the 
Egg, as we formerly mention'd our 
ſelves to have oblerved it to be very 
manifeſtly at the lower parts of a 
glaſs, which having Ice and Salcin 
it, was immerſed under water; bur 
when we took out the Egg, after we 
ſaw that its Icy caſe had covered the 
packthread it was hung by, we found 
the caſe upon breakigg it, of a thick- 
neſs uniform enoughto keep us from 
concluding any thing from this trial ; 
fince, though there were a pretty 
deal of Ice generated at ſo ſmall a di- 
ſtance from the caſe of the Egg, that 
it ſeemed to owe its Production to 
the ſame cauſe; yet, which was 
ſomewhat odd, we did . not find, 
that this Ice ſtuck to that which did 
immediately embrace the Egg, 
though we had ſome faint ſuſpition, 
that the Rudiments of it might have 
been very early parted from the B88: 

E 


| by ſome little ſhaking of the ta 


occaſioned by peoples paſling to and 
iro in the room, ] 
6.] We 
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6. | We took ſome Pippins, and 


expoſing them to freezall night, and 
putting them the next morning into a 
Baſon of very cold water ( though in 
a warm room }) they were not long 
there without being incloſed with ca; 
ſes of Ice of a conſiderable thickneſs, 
Where note, 1, That thatpart ofa 
floating Apple, that was immerſed 
under water, had a very much thick- 
er coat then the other part which re; 
mained above it, 2, That the extant 
part ſeemed =_—_— to be harder 
then the immerſed, 3. That 
one of theſe Pippins being purpoſely 
lefr our of the Baſon, bur layed by it, 
ſeemed upon cutting to be harder 
and more frozen then thoſe Apples 
which had been pur into the water, 
which ſcarce ſeemed tobe ar all har- 
der then ordinary Pippins, thar had 
never been ſet to freez, at leaſt asto 
thoſe parts of the Apples that were 
near the rinde, and conſequently 
near the Ice, 4. That neither frozen 
Pippins nor frozen Eggs, notwith- 
ſtanding their great power of turning 
part of the contiguous water into Ice, 
did appear to Us to detain or corgeal 
4 19 any 
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any of the roving vapors of the Air, 
as Ice or Snow included with Salt in 
glaſſes is, {as we have formerly ob- 
ſerved ) accuſtomed very remarkably 
to do, | 

7. | We took Eggs, and froze 
them with ice and falr, till the ſhells 
of them were made to crack, then 
we took them out, and put one of 
them in Milk, twoof them in a wide 
Prinking Glaſs tull of Beer, and two 
more in a large Glaſs, wherein we 
covered them with Sack, that was 
poured 1n 11] it reached much higher 
in the Glais then the Eggs. But 
none of theſe trials produc'd, as we 
could perceive one grain of ice, } 
And being deſirous to ſee, whether 
the Acid falt of Vinegre, or the Cold 
ina well frozen Egg, would have the 
chief Operation, it thoſe two Bodies 
were put together : I found upon 
Trial, that the Saline parts.of the 
Vinegre began to diſſolve the Egg- 
ſhell, as appeared by the much alte- 
red Colour of it, butthe Cold of the 
icein the Eggs was not able to freez 
any part of the water or phlegm of 
the Vinegre, 

8s, We 


CR 

$. We had alſo thoughts of ttying 
whether or no pieces of Iron of ſeves 
ral ſhapes and bignefles, being for dis 
vers days and nights expoſed to the 
freczing Air, and afterwards immer; 
{ed in water, would produce any ice, 
as frozen Eggs and Apples do,For the 
Brittleneſs of the Laths of Stone. 
Bows in ſharp froſts, together with 
other obſervations elſewhere menti- 
on'd, ſeem to argue, that {to uſes 
popular phraſe ) the Froſt does allo 
get into thele Bodies, And I have 
been aſſured by one, whom the Trials, 
I had made with Eggs and Apple, 
invited me to conſule, that a great 
Cheeſe, he immerſed in water 1n a 
Cold Countrey, was preſently cove- 
red over with ice, But though, 
I ſaid, I had thoughts of making the 
above mentioned Trials, yer for 
want of a froſt ſufficiently durable, I 
was not able to effe& what I deſignd, 
But thus much I tri'd, That though! 
kept good Lumps of Iron, and as 
remember of other Metalls, beſides 
Pieces of Glaſs, and a ſtone or rw0 
of a convenient ſize, in ſnow and alt, 
I know not how much longer, thei 
| would 
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would have ſuffic'd to niake Eggs or 
Apples, or fuch kind of things fir to 
produce ſtore of ice in water, upoti 


| their being thaw'd therein; yet we 


could not find, that upon the.immer- 
ſing the ſeveral newly nam'd Mineral 
Bodies, there was the leaſt ice pro- 
duced in the cold water, ' where: we 
kept them covered, I muſt not ne- 
vertheleſs omit to make ſome menti- 
on of that which lately ſeem'd to hap- 
pen at the door of, our own Laboras 
tory ( reſpeging the North Ealt ) 
where ſome Giafſes, newly brought 
trom the ſhop; and not imployed, 
lying in a Basket, as they poured wa- 
ter into one of them to rince ir, part 
ot it was preſently turned into ice, 
whileſt one of my Domeſticks held ir 
in his hand, who coming preſently 


to ſhow it me, I ſulpeaed the ice 


might have come . from, or rathet 
with the water that was poured into 
the Glaſs, bur upon enquiring was 
aſlured of the Contrary. a 

9, But here I'muſt not omit ano- 
ther trial relating ro the former Ex2 
periments, which may ſeem ſome- 
what odd, if its Event prove con- 


ſtantly 
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ſtafitly the ſame; as when we tried 
ir. - For atter theſe and divers other 
Experiments made, with frozen Eges 
and Apples, we rhought it might be 
worth the examnining, whecher oring 
Ice-:and the Liquors-of theſe  Con- 
cretes would produce the like effedts, 
as Frozen Eggs and Apples ; and be- 
cauſt-tis- uſually ah eaſter way, then 
that which is more common of bring; 
ing Bodies, whoſe degree of cold is 
more-languid, to freez water, to1n- 
clude them with ice. or ſnow in a 
fingle vial, and fo put them - upon 
acting only upon'the minute, and ca- 
{ily congealable vapors that. wander 
in'rheAir:; we took that Courſe in 
the trials we are mentioning,” whole 
luccels is thus briefly-fer down in' one 
of our notes, ok : 
| 16, Iceand pn of Pippins well 
fhaken together in a fingle vial, pro- 
duced abundance: of "dew; bur we 
could not fatisfie our ſelves, that it 
produced any Ice; Þ > E929! 
"1x, Alto Ice and 'the white ofan 
Egg moderately beaten. into a 'Lt- 
quor, were tried, with juſt the like 
ſucceſs: Buttheſe'trials-having _ 

| 4 eel 
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be en made above ohce, ahd at*'moſt 
but twice, arc to be repeared, 

i2, As for what is ſaid, "That 
Eggs and Apples thaw'd in the water, 
are better-preſcrv'd then thaw'd by 
the fires fide, we'trid it in Prppins 
(for in Eggs' the Experiment 1s nor 
lo eaſily and. quickly made) and as 
far as we could diſcern, found it true, 
and ſomewhat wondred to fee, how 
ſoon, and. how much putrefa&ion 
was induc'd into thoſe looſely con- 
rexed Bodies by an overhaſty thaw: 
Ing, | 
13. It we may believe the Relati- 
ons of Navigators, and others of good 
Credit / of one or two of whom TI 
had rhe opportutity to make Inquit- 
ry ) there may be good uſe made of 
what happens in the different. ways 
ot thawing Eggs and Apples, by aps 
plying the Obtervation to other Bo- 
dtes,-and even to Men, that happen 
to be dangerouſly nipp'd by exceffive 
Cold, For it is a known Obſervati- 
on among thoſe, that have inhabited 
or vifited the Northern Climares, 
that ifthoſe, whoſe hands or feer,. ot 
laces happen to be frozen, approach 

O 2 them 
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them. too near or haſtily to the fire, 
they arc in danger of lofing, or at 
leaſt much prejudicing the overha- 


ſtily thaw'd parts. ( por dryers of 


us (lays Captain Fames, ſpeaking of 
his , companions ). had the cold raisd 
Bliſters as big as Walnuts, This we ama- 
gened to come, by reaſon that they came 
zoo haſtily to the fire.) And therefore 
they that are more careful to be ſafe. 
ly then quickly deliver'd from the 
painful cold, are wont, before they 
come near the fire, whether it be 
open or in Stoves, either well to 
waſh-their hands, or other frozen 
parts, in very cold water, or elle to 
rub them well with Snow it {elf, 
And this brings into my mind, that [ 
ſometimes indeavoured to find by 
trial, what Beet long expoſed to freer, 
and differingly thaw'd, would teach 
me by way of confirmation of this 
Tradition ; but being then oblig'dto 
unſeaſonable Removes from the place 
where I made my Trials, they did 
not for that Reaſon afford me the {a- 
tisfaction1defir'd ; but meeting with 
{an intelligent perſon, that had bees 
an houſckeeper in Muſcovy, and ens 
quiring 
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quiring of him whether he had ob- 
ſerved any thing abour this matter, . 
he told me, that having once had two 
very large Cheeſes frozen, he thaw'd 
one of them in water, and the other 
ina Stove, bur found, that thawing 
in water was much the better way of 
theewo 3 and I was well pleaſed to 
be anſwered by him,that the Cheeſe, 
thaw'd in water, did ſoon acquire 
therein a Cruſt of 1ce, 

14. Bur more memorable is that 
Relation, which I remember I have ' 
read in the experienc'd Chirurgion 
Fabritins Hildanus's Treatiſe of Gan- 
grenes, where he relates from cre- 
dible Teſtimony, how the whole 
Body of a Man was ſuccesfully 
thaw'd, and which is more ſtrange, 
cas'd all over with ice, by being 
handled ' as our Eggs -and Apples 
were, His own words, becaule the 
Narrative may prove of ſome uſe, I 
ſhall ſubjoyn, and they are theſe, 
Narrauit mthi vir quidam nobilis & fide 


Viam frigore rigidum, ac pene mortuum, ce 
quem plauſtroſuoimpoſitum, cum deduxs- 19. 


O3 eſſes 


Gulielmus 
: : Fabritius 
aignm, ſe, cum eas Regiones peragraret, Hildanus 


mncidiſſe aliquando in Viatorem ſecundum 4 Gangr. 
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;ſſet in Deverſorium,, boſpes iUlico demer. 
ſit 1% frigidam, quo fatto undiquaque itg 
erupit Gelu, ut 1pſius Corpus glacte, ſeu 
ferreo Thorace conteftum conſpiceretur, 
Tum quoque propinatum ll; atebat Cya- 
than ampliorem Hydromelitts, quo ill; 
ſeu potu ordinario utuntur, addito pulte, 
re Cinamomi, Caryophyllorum & Macis, 
unde ſudor in, letio provecatus eſt 3 atque 
zta egrum ad ſerediſſe amiſs's duntaxat 
manuum (7 pedum extremis Articuls, 
Hinc intelligtmus hanc Methodum ſa- 
17andi congelatos Veram ac tutam eſſe, u 
cam etiam probat Summus Philoſophus qui 
regiones ulas frequentauit, &C, 
T5. The Experiment deliver'd at 
the Beginning of this Title, ( 
{peedily producing ice on the outfide 
of frozen Eggs and Apples, by in 
merſing them in Cold water ) I take 
to be one of the ewo or three moſi 
illyuftrious, I have hitherto mer with 
about congelation ; and as likely 
any to aſhit us to inveſtigate the cal- 
. fes of it, Butthough the Phenoment 
ſeem very favourable to their Hyr 
theſes, that ſuppoſe congelation tobe 
, effected by the ingreſs of. frigorifick 
-. Atoms zato the water or other Bodies 
| pa pes ® 
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tobe congealed ;:yer ( for ſome rea, 


{ons) I ſhall nor. here offer: to draw 


any. fpeculative ' inference -from. the 
Experiment, contenting my {elt to 
have here, and at: the beginning of 
this Se41on: hinted. 772 tranfrtu the 
hopefulnels of its proving Lucites 
rous, | 
16. But I remember that: the Tirſe 

of this Section ' promiſes ſomething 
concerning the preſervation and de. 

ſtruction of other inanimate Bodies, 
as well as Eggs. and Apples, by 

Cold ;z bur as that intimared promiſe 

makes the laſt part of the Litle, fo 

what I have to deliver on this {ubje&t 

muſt not be expected to be other then 

the laſt part of thi: Sea1o0n, - And 1n- 

deed to be:able toadd much to thar 

little, which - is generally”: known 

about this ſubje&t,, I ſhould: either 

have liv'd in colder Climares then 

ours, or have had, ' which I had nor, 

the opportunity of making Experi- 

ments, 'that require length of time, 

And therefore I thall 'only propoſe 

general Confideration i about this 
matter, and ſubjoyn a few of the 


chief ObſervationsIhave met with in 


O4 Navi; 
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Navigators or others about it, That 


then, which I would premile in ge. 


neral, is only this, That whether Bo- 
dies be frozen by the ingrels of. trigo, 
rifick Atoms, which by their intru- 
ding-in ſwarms, can ſcarce avoid 
diſcompoſing the Texture of the Bo- 
dy, or whether it be made by there. 
ceſs of ſome marter, that did before 
Congelation, more ſtrongly agitate 
ics parts ; which way loever, 1 ſay, 
freezing is effeFed, tis maniteſt, 
that the Nature of a frozen Body is, 
at leaſt for the time, much alter, 
and therefore we thought fit to place 
it among our general Articles of In- 
quiry about Cold, whar the effeds 
of it may be as tothe Conlervation 
or Deſtruction of the Textures of Bo- 
dies, | But as for the duly proſecuting 
this inquiry, we do, as we Jately in- 
timared, want the time and conve: 
niency, we judge needful for ſucha 
work, the matter ſeeming to require, 
that it be watchfully and confiderate- 
ly manag'd, and that both the Nature 
of particular Bodies, and the-differ- 
ing degrees of Cold, - and the differ- 
wg times wherein the Conghica 
I Vs TOE 57 hos ene 
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the expos'd Body is eſtimated, be 
taken into Conſideration, For we - 
find, thata moderate degree of Cold 
preſerves many Bodies, and thar gla- 
ciation deſtroys, or at leaſt prejudi- 
ces maſt others ( probably by' dif- 
compoſing or vitiating their Texture) 
when they come to be thaw'd, though 
whileſt the Froſt is in them, it keep 
almoſt all Bodies from diſcloſing any 
putrefaction, 

17, This being the general Conſi- 
deration I intended to propole, it re- 
mains that I add our of credible Vri- 
ters, or other Relators, ſome Obſer- 
vations to illuſtrate and confirm the 
chief particulars comprehended in 
it, 

And firſt, that a moderate degree 
of cold conduces much ro the preſer- 
vation of the greateſt part of inani- 
mate Bodies, is a thing vulgarly ta- 
ken notice of and acknowledg'd, 
AndI donot readily remember any 
inſtances that manifeſt, that any de- 
gree of Cold, though more then mo- 
derate, provided it fall ſhort of freez- 
ing the Bodies expos'd to it, does 
ſpoil them, Regs Iutinerſes (lays 
NE 


uſu Nivis 
Þ 4g+ 80. 
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Barthol.de 


the induſtrious Barthol:zm ) nruembue 
fine artle compattam. ſeruant 1n Cellis 
Ntvarits, tn quibus fervente affate vidi 
carnes mattatorum Animalium 4a putre: 
dine: din ſe conſeruaſſe, Thenext thing 
I ſhall mention ro our preſent: pur- 
poſe, is a memorable paſſage in 
Captain James's . Voyage , which 
ſhows, that ſo great a Degree of 
Cold, as may be ſuppos'd to have 
reign'd in his ſhip, that was frozen 
up all the Winter in one of the Colde 
elt Regions ofthe World, was not 


great enough to ſpoil the meat and 


Pag.14. 


drink, that bad layen all that time un- 
der water, becauſe it ſeems by the 
ſtory, that they were not actually 
frozen; the words of his Journal are 
theſe, By the Ntnth of May we were 
come to, and got up our five Barrels if 
Beef and Pork, and had four Buts if 
Beer, and one of Cyder, which God had 
preſerved for us : it had layen under mi 
ter all the Winter ;, yet we could not per- 
cerve, that it was any thing the worſe; 
which is the more remarkable, be- 
cauſe of what we ſhall note by and 
by, both out of other Books, and 
even out of this, about what became 
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of a ſtronger Liquor then Beer, once 
brought co Glaciation : And it ſeems 
our , Navigator found Cold, it &x- 
tremely intended, ſo deſtructive. a, 
thing, thathe thought fit to take no- 
tice 1n his Journal, That even a Cable 
having layen under the ice all the ?2g.79. 
Winter, was not 22 June fouzd a jote 
the worſe, | 

18, Andit ſeems by a paſſage in 
Stmlerm's account of the Alpes, that 
even Intire Bodies may be very long 
preſerved by ſnow, and, as tar as] 
can guels by the ſtory, withour gla- 
ctation, Kefert ( ſays Bartholiaus, 
ſpeaking ot him ) 772 Rhetis apud Rin- Barthol.de 
wales, niuUum e monte ruentium moles a wr 
ſyuam & proceras Altetes dejeciſſe; OT 
craifſe etiam Helvetio milite per Alpes 
zter faciente ut 60, homines. & plures ea- 
dem nu conglobatione oppramerentur, 

Hoc igttur Niuium tumulo ſepulti, ad 
Temps eEſtatis deliteſcunt, quo ſoluta 
nonnthil Neve Decidaa, Carpora mortua 
volata patent, ſiab amices, vel tran- 
ſeuntibus quarantur, Vidumwipſi trifte 
hoc ſpetaculum, 8c, | | 

19. Secondly, I could alledge ma- 
fy inſtances to ſhow, that manyz -if 
nor 
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not moſt inanimate Bodies, I ſay 
Znanimate, becauſe of the Gangrens 
and Sphacelatioxs that often rob tiving 
men 'of frozen Toes, Noles, and 
ſomerimes other parts ) if they be 
acually frozen, will not diſcloſe any 
putrefation, whileſt they continue 
in that ſtate, Nor 1s this much tobe 
wondred at, fince whether we will 
ſuppoſe, that in Glaciation the moiſt 
and fluid parts are wedg'd in by in- 
rruding ſwarms of frigorifick Aromes, 
or that thoſe reſtleſs particles, that 
were wont to keep the Body fluid or 
ſoft, are called forth of ir, be the 
cauſe of glaciation ; which ſoever of 
theſe two ways we pitch upon, we 
muſt in frozen Bodies conceive an un- 
wonted reſt to be produced of thoſe 
movable particles, whoſe internal 
commotions, and diſorderly coali- 
tions and Avolations, are either the 
Cauſes, or the neceſſary Concomi- 
eants of Corruption, 

20, On this Occaſion I remember, 
that meeting with a knowing Man, 
whoſe affairs ſtopp'd him during the 
Winter upon the Coaſts of Seder 
and Denmark, being deſirous to _ 
rene ent aw 4 
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of him, how long they could in thoſe 
colder Climares preſerve in Winter 
ing Dead Bodies unburied, and yet un- 
2nd corrupted, he told me, he had op- 
be [{ portwnity to obſerve, that though the 
any froſt laſted, as it uſually did in thar 
nue 8 ſcaſon, three or four moneths toge- 
be ther, or . longer, the Bodies might 
vill without any Embalming, or other 
oiſk Artificial way. of preſervation, be 
in- [MW Kept uncainted by the bare coldneſs 
1s, @ ofthe Air, Of Bodies laſting lon 

hat MW unpurrified 10. ice, Navigators —_ 
lor Þ others have afforded us ſeveral inſtans 


the ces, but we will mention two, bes 

rof WM cauſe they contain ſomething more 

we remarkable then the reſt, The one 

un- is thus delivered by B arthol:zus, Ne- 

ofſe WW tandam, Corpora occiſorum byeme eodem Bajthol.de 
nal WW poſitu, eademque figura permanere rigt- __ 
all aa, qua ante eadem deprehenſa ſunt, Pp 
the Viſum id extra urbem w0ſtram, quum 11, 


mi» i Feb, 1659, oppugnantes hoſies repelleren- 

tur, magnaque ſtrage occumberent : alii 
Ir, enimrigids jratum vultum oftendebant, 
an, alit oculos elatos, alts ore didufto ringen- 
the tes, alti Brachiss extenſis gladium ming- 
den 11, aljs alio ſitu proſtrats jacebant. Imo 
arn i £x mart gelato, primo Tere reſolato, 
eques 


Cat. 
James's 
Trav. pag. 
76, 
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eques equo ſuo inſiders znteger enterſi, 
neſcio quid manthus tenens, The other 
inftance is afforded us by Captain 
James's Journal, and 1s by him thy 
delivered, 1# the Eventig { of the 
18, of May ) the Maſter of our ſhip, af 
ter Burial returned aboard Jhip, and 
looking about ber, diſcovered fome part 
of our Gunner under the Gun-room port, 
This man we had committed to Sea ata 
good diſtance from the ſhip, and 17 ate 
water near ſix #oneths before, The 1g, 


Fn the morning I ſent. Men to aig him 


dur, be was" faſt in the Ice, his heal 
downwards, and bis heel upwards, fo 
he hdd gut one Leg ;. and the ' Plaſter 
3-48 as yer at his wound ; 112 the afternun 
they digged bim clear out,  afte?: all which 
tine he was as free from norſomneſs, as 


when we firſt committed him to Sea, This 


alteration had the Ice and water and time 
obty w/bught on bim, that bis Fleſh woald 
ſlip up and down upon bis- Bbaes like 4 


Glove on 4 mans band, But there is 

S > ada 2 LIN ALL DE d.4) 
one pertinent articular more; which 
if ic be ftrialy true, 1s. lo very Ic 


markable, that I cannot on this occa- 
ſion, fotbear to annex- it, | which is, 
That accofding to the telation ofthe 

Mer- 
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Merchants of Copezhagen, that return 
thither trom-- Sp:tzberg, a place in 


Greenland, the extreme Cold will there pg. 1 ». 
ſuffer zothing to putrifie and corrupt, i#s uſu Nivis 
ſomuch that Burted Bodzes. are preſerved ©9912: 


30, Jears zntire aud 1uolated by any 
rottenne(s. | 

21, Thirdly, though whileſt Boz 
dies continue frozen, the cold (as 
may be ſuppoted ) by -arreſting the 
inſenſible particles, trom whoſe tus 
multuary: motions, and diſorderly 
Avolations ' Corruption is wont to 
proceed,, may keep: the 11] operati- 
ons of Cold upon rhe violated Tex- 
tures of Bodies from appearing ; ' yet 
when once that 1mpeditment 1s rem0- 
ved, divers:bodies make haſte to dif- 
cover, that their Texture was .dil- 
compos'd,: it not quite vitiated by the 
exceffive cold,” I might altedge on 
this occafion, that'I have ſhown di- 
vers ingenious Men by an Experts 


ment L have taughtd1.another * 7#ea- , ,., 
Ry IR he 
tſe, that the change. produc'd iti the aſ-julneſs 
Texturesof fome Bodies by glaciati- 9 E2eri- 
: j . ts. SEW 
on, may. be made manifeſt events pſp; 


the fight; - For by freezing /an Oxes 
Eye,» the: Cryſtalline | humour, 
which 
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which in its natural ſtate is tranſps- 
rent enough, to deſerve' its Name of 
Cryſtalline, though not tluid 
enough to deſerve the Name of hy- 
mour, loſt with its former Texture 
all its Diaphaneity, and being curin 
two with a ſharp knife, appeared 
quite throughout very white, But 
tor confirmation of this I ſhall rather 
add, that I remember, that the per: 
ſon formerly mention'd, that had 
made trial of the rewo Cheeſes, con- 
felsd to me, That, thongh that 
which had been thaw'd in Cold ws 
ter, was very much the leſs ſpoil, 
yet they were both of them maniteſ- 
ly impair'd ( and the other of them 
was ſo in its very confiſtence ) by the 
Froſt, though the Bulk of the Chee. 
ſes was very conſiderable, and though 
they were both of them, of a more 
then . ordinarily good and . durable 
ſort, | 
, -- 22, Thenext thing I ſhall alledge 
to this purpoſe, is the Obſervation 
of the Hollanders, even by ſuch a de 
gree of cold as they met within Nov 
Zembla, before the middle of Oftover, 
at which time their irong Beer, by 
| | being 
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being partly frozen, had its Texture fo 


vitiared, that the reunion of its un- 
frozen to its thaw'd parts could nor 
reſtore 1t to any thing near fuch a ſpi- 
rituous Liquor, as it was: before, 
We were forc'd (lays Gerad de Veer, 
that wrote the ſtory ) ro melt the Beer, Purch. 


for there was ſcarce any unfrozen 'Beei 


+, Lib.3.cap., 
it $.Sef.2. 


the Barrel, but 1# that thick Yeaft that pag.q93. 
was unfr02e, lay the ftirength of the Beer, 
ſothat it was too ſtrong to drink alones and 
that which was frozen taſted like water, 
and being melted, we mix'd onewith the 
other, and ſo dtank it, but 1t bad neither 


frength nor taſte. 
Moneths 


And w the nexr 
Journal he tells us, char 


their beſt Beer was - for the moſt part wholly 
without any ftrength, ſo that it Vail no ſas 
vour at all, But a more remarkable 
inſtance to our preſent purpoſe, is 
afforded us by our Countrey-man 
Captatn Fames, becauſe it manifeſts 
the Cold to have the ſame effeR upon 
+much ſtronger and more ſpirituons 


Liquor, 


I ever doubted (fays be in 


his Journal ) that we ſhould be weakeſt in p,, ... 
Spring, and therefore had 1 reſerved a 


Tur of Alegant Wine unto this time, 


of 
Us by putizng ſeven parts of water 0 one 
| oh 


of 
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of Wine, we made ſome weak Beverage, 


which ( by reaſon that the Wine by being ſp 
frozen, had loſt his Virtue ) was little ſh 
better then water. q la 

23. AndI remember that a learn- loy 
ed Man, whom I ask'd ſome queſii- We 
ons concerning this matter, rold me, 4 


that in a..Northern Countrey, les 
colder then Muſcouy, he had obſer- Put 
ved, that Beef having been very long 
frozen, when it came afterwards to 
be caten, was almoſt inſipid, and be- 
ing boil'd afforded a Broth 1ptle YN FX 
ter then common water. ” 
24, IfI had not wanted opporty- 
nity, I ſhould here ſubjoyn an Ac- 
count of ſome Trials, for which [ 
made provifion, as [thinking them 
not ablolutely unworthy the making, 
chough extravagant enough not tobe 
likely to ſucceed, For I had a mind 
to try, not only whether ſome plants, 
and other Medicinal things, whole 
ſpecifick virtues I was acquainted 
with, would loſe their peculiar Qua- 
lities by being throughly congeald, 
and ( feveral ways ) thaw'd; and 
whether thaw'd . Harts-horn, of 
which the Quantity of Salt and Saline 
ſpirit 


fanny 


8 Bf ſpirit of fuch a dererminate fitengeh 
7% Þ ſhould beforchand be tri'd by diſtil- 
zle lation; would, atter ' having been 

| long congeal'd, yield by the ſame 
yl way of diſtillation the ſame Quantiz 
"oy ty of thoſe acual ſubſtances, as if the 
od Harts-horn had not been frozen at all, 


ButI had alſo thoughts to try, whe-. 
*T Wl ther the Electrical faculty of Amber, 
_ (both the Natural, and that faciti- 
ous imitation of itI elſewhere teach ) 


he and whether the attractive or ' dires 
” I Give Virtue of Loadſtones, eſpecial- 
ly very weak ones, would be eithet 

yi impair'd, or any ways alter'd by be- 
I ing very long expoſed to the intenſeſt 
l degrees of Cold within tny power of 
* Wproducing, Butto have nam'd ſuch 


IDE extravagancies, is that, which I think 
enough, and others I fear may think 

too much, | | 
25, Yer ſonie few things I' ſhall 
ſubjoyn on this occaſion, becauſe it 
will add ſomewhat not impertinent 
to the Deſign of this Treariſe ( which 
$to deliver the Pheromena of Cold ) 
as well as countenance what T have 
deen propoſing ; and thoſe —_ are, 
That I can by very credible Teſtinio- 
2x ÞP 2 ny 
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ny make it appear, .that an intenſe 


Cold may [have ..a greater operation 
upan the. Texture, even of folid and 
durable Bodies, then we 1n-this tem- 
perate Climare are commonly aware 
of; I ſball noturge, that even here 
10 England 'is generally belicv'd, that 
Mens Bones. are more apt to bregk 
upon falls in, Froſty, then in other 
Weather, becauſe that may poſſibly 
be imputed to the . hardnels of the 
frazin - Ground, Nor, - that I 'r6 
member. whenI was wont to make 
vſe:of.Stone-Bows, -I found it a com 
mon ;oblervation-, that in 'Eroſly 
Weather the Laths, though of Stce|, 
would, by the: Cold, be'.made 
Brittle, that unleſs. :cxtraordinary 
care werehad of them, or ſome Ex 
pedients wereus d about them, they 
would be apt to break, Nor;.ye 
thar:ap Ingenions: Overſcer, of great 
Buildipgs | has 'informed, me,, that 
thaſe#hat deal. in-;Tunber. and. other 
Wood; find is much more; eaſfie tobe 
clefrin hard Froſts,.' then. in Ordi- 
ry- Veather. Theſe and thellike it 
ſtances .I do, | ag] was intimaxing) #0v 
bear to mrges'þecaule thele e603 ; 
+ s 0 
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Cold-are much inferior to thoſe that 
have been met with 1n- more inten. 
perate Regions. WA 
26. And to begin with its Opefa- 
tion upon what we were Jaſt treating 
of, wood, Ot Charletos-;{land Cap- 
tain Fames has this paſſage about the 
Timber, they imploy'd upon- their 
work, The Boys (lays he ) with Cattle: Pag 67. 
axes muſt cut Boughs for the Carpenter ; 
for every prece of Timber, that he aid 
work, "muſt firſt be thaw'd 1n the fire, 
And a little before, he tells us; -thar 
even when they tound &@ ſtaxding Tree, 
They muſt make a fire to it to thaw it, 
atherwiſe it could n10t be cat. 
27, And 1 remember, | that two 


; ſeveral perſons, both' of them S$cho- 


lars, and ſtrangers to one another, 


'that had - occaſion to travel as tar as 
' Moſco, aſſur'd me, that they Divers 


times obſerv'd in extreme froſts, that 
the Timber-work -(' whether the 
Boards or the Beams ) of fome Hou- 
les, which, according to the Cuſtom 
of thar Countrey, were made of 
wood, and perhaps not well ſeafon- 
ed, would, by the* operation of the 
Cold, be made'ito-'crack in > divery 
VISHL2ED P 3 places, 
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places, with a Noiſe, which was ſut- 
prizing enoygh to them, elpecially in 
the Night, 

. 28, 1xemember alſo, that a Phy. 
fician, who liv'd for ſome years in 
one of the Coldeſt Plantations of the 
weſt 1:dies, related to me, that he 
had obſerv'd the Bricks, he had im- 
ploy'd about Building, to be very 
apt to be ſpoil'd by the long and ve- 
hement froſis of the VWanters there; 
where he likewiſe ſaid, that 'twas a 
uſual thing tor the Houſes builded of 
Brick, to decay in fewer years by far, 
then here in Exgland, which he ſaid 
was generally, and, as he thought, 
truly-impured to the exceſſive Cold, 
which made the Bricks apt to 
crumble, and moulder away, But 
though Et dare not lay much weight 
on this Qbſervation, unleſs 1 kney, 
whether the Bricks were ſufficiently 
burn'd, and free from pibbles, calci- 
nable by the heat that burn'd the 
Bricks: yer we muſt not deny, that 
extreme Colds may be able ro ſhat 
ter or diſſolve the Texture of as cloſe 
and folid Bodies as Bricks, eſpecially 
if the Aqueous Moiſture be gor ſuff- 
WE ire nw 7 \ciently 
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ciently driven away, if we will” ad- 
mit, what 1 remember I have menti- 
on'd in another Treatiſe, out of a ve- 
ry Learned and credible Author, of 
the power, thata ſreezing Degree of 
Cold has had to break even- ſolid 
Marble, And much leſs ſhall' we 
doubt the pofſivility of what the Phy- 
fician related, 1f we will not reje& 
the Teitimony of the Learned O/aus 
mo1r:1w, according towhich, Inſtru- 
ments made even of fo hard a Metal 
as Braſs, are not priviledg'd from the 
Deſtructive Operations of ſome De- 
grees of Cold, For, Ex ere fataope- 


7 ( ſays he in his Curious Muſeum ) 7b. r. 


Ui frigorts quandoque rumpuntiar, quod 5 
tamen pauct credunt, 1d tamen expertns Mes 
eſt Eratoftenes, © MNoſtras Johannis 
Munckius in drfficillimo ſuo Itineve; quo 
per fretum Chriſtianwum tranſitum 18 
mare Auſtrale tnventre moliebatur. To 
which, perhaps moſt Writers, 
would, it they mer- with it, add this 
paſſage out of the Dutch-mens Voy- 
age to Nova Zembla, + The 20,:{ of 
Offober ) it was calm Sunſhiny weather, 
and then again we ſaw the Sea open, at 
#hnch trme we went on Board, to fetch the 


P 4 ref 
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reſt of our Beer out of the ſhip, where n 


found ſome of the Barrels frozen in pieces, 
and the Iron Hoops that were «pon the 
Joſam Barrels, were alſo frozen 1n pieces, 
Bur though this Teſtimony ſeems to 
prove, that extreme Cold may break 
even Iron itſelf, and though poſſibly 
{uch ao Affirmation might in the ge 
neral not be erroneous, yet I ſhall 
forbear to draw that inierence from 
this paſſage, becauſe I ſuſpect, that 
ſince the Irons,that were broken, were 
Hoops, and {ſince it ſeems probable 
by the ſtory, that there were Barrels 
not Hoop'd with Iron, broken allo 
by the ſame Froſt; -the breaking of 
the Hoops may have been the effec, 
not of the violence of the Cold, as 
ating immediately upon the Iron, 
but of the Liquor in the veſſels, 
which being by the Cold. that frozeit, 
turn'd into ice, was ſo forcibly. cx- 
panded, as to burſt, what ever op- 
pos diits dilation,. according to what 
we ſhall have occaſion 4n its due 
place more fully to deliver, 


An 
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OTC RTE 


An Appendix to the VI. Title. 


Nquiring of the formerly menti- 
on'd Phyſician to the' Reſsza, Em- 
peror , what experience reaches 
about ſome of the marcers treated of 
in this ( ſixth) Title, in thoſe cold 
Climates, where the effeRs of freez- 
ing are more notable : He told me, 
thatthe tradition ( mention'd above 
touching the ſafeſt way of thawing ) 
i5in Muſcouy generally receiv'd, and 
that 'tis uſual for Men, that have 
their Cheeks and Noles frozen, to 
rub them well with ſnow, and eſcape 
unharmed z whereas if'they go im- 
mediately into their Stoves, they of- 
ten loſe the Tops of their Noſes, and 
introduce into their Checks a kind of 
paralytick Diſtemper, or benums 
medneſs, that they cannot get rid of 
m many Moneths, 
And having alſo inquir'd 'of the 
lame Tngenious. perſon, whether 
Wine frozen, and then permitted to 
auonie. __ thaw, 
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thaw, till the unfrozen Liquor had 
uite reſolved the ice, was not there. 
by ſpoil'd by having its Texture vitia- 
red, he anſwered, thar in very ſtrong 
Claret-wine he found the. Colour 
ſcarce atall deſtroy'd, nor the Liquor 
otherwiſe much impair'd ; but: that 
in weaker Claret-wine the Colour 
was ſpoil'd, and the Liquor was 
otherwiſe much the worſe, But note, 
that in the French-wine there re- 
main'd a third part or more unfrozen, 
ſo that it ſeems not to have been ex 
pos'dto near ſo extreme a cold, as 
that of the Hollanders, or of Captain 
James ; and that Phyſician likewiſe 
cold me, that of ſome very ſtrong 
Beer, that he had in great part frozen, 
the ice had ſome Taſte of the Hops, 
but was diſpirited like phlegm, 
Having inquird how long dead 
Bodies would keep, he told me, that 
if they were throughly frozen, they 
would be preſerv'd incorrupted till 


the thaw, though that perhaps might. 


not happen within four' or five 
Moneths after the. Death of the Man, 
He added, that he had the Veniſon 
of Elkes ſent him unſalted, and yet 
CEE untainted 
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untainted, out of $zberza ( which is 
ſome hundreds of leagues diſtant 
from 2oſco ) and that Beef and other 
fleſh well frozen, would keep unpu- 
trified for a very long time z and 
when I asK'd whether the freezing did 
not impair it, he anſwered, thar 
with long keepinſg it congeal'd, it 
will grow very dry and be 1mpair'd 


| in Taſte, and will not make ſo good 


Broth as meat that was never frozen, 
And he further rold me, that in caſe 
frozen meat were leiſurely thaw'd, it 
would be. far the leſs impair'd, and 
might be well roſted, but if before 
it was thaw'd, it were laid down to 
the Fire, it wovld not ever be well 
roſted, and would eat very {curvily ; 
and though a ſhoulder of Mutton, for 
inſtance, were kept very many hours 
turning before the fire, yet it would 
continue raw inthe middle. 

Having inquir'd about the rubbing 
Bodies with Snow to unfreez then, 
he told me(agreeable to what I noted 
him to have ſaid above) that he had 
(een ſeveral perſons,that had been fras 
zen,$: that when a man is told, thar he 


i frozen, and having ask'd wherc- 


abouts 
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abouts ( for the party himſelf uſually: ' 
knows it not) Is inform'd, thar itis 
in this, or that place, which is com- | 
monly the Noſe or the' upper part 
of the Cheek, or perhaps the Tip of 
the Ear, he ulually rubs the part ve- 


FP 7. A mma as 


ry well with Snow, and lets it thaw ; 
by degrees, elſe, if without that pre- F 
paration he ſhould go immediately . 
into the Stove, he would be in dan br 
ger to loſe his Noſe, or other frozen " 
part, The Door added, that they . 
uſe to rub the frozen Meat and Fiſh A 
with Snow, and that he once exa- " 
min'd a Man, who in his youth had h 
been frozen all over, and-inform'd by 
the DoQtor, that having had occaſion bo 


in a journey to quit his: Sled for a T 
while, and do ſome Exerciſe, that 
had almoſt made him ſwear, _ fe 
careleſs of himſelf when he return 
to the Sled again, he was frozen all Rl 
over, and had ſo died, had not the 
Company by Accident raken Notice  ©-. 
of him, and by rubbing -bim over | (© 
with Snow, and by the uſe of the like © +. 
means recover'd him again's but be 
told the DoRor, 'thar-by this whole | | 
Accident he was put to fo pain, = 
i "——- 
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that when he came to himſelf again, 
he telr ſuch a pricking all his Body 
over, 'as men are wont to find in an 
Arm or Leg benumm'd by having 
been long lean'd upon, 

When I ask'd whether the ſharp- 
neſs of the Cold, did not work upon 
the ſtones, he anſwer'd, That as to 
Flints he could nor tell, but as to 
other ſtones, and ſuch as are often- 
times us'd'for Building, the violence 
of the Cold made them frequently 
moulder into Duſt, And to 1atisfie 
my Curiofity about the Effe& of 
Cold upon Wood, hexold me, that 
he had-very often in the night, eſpe- 
cially when cheir keen froſts were un- 
accompanid with Snow, heard the 
Trees cleave and crack wuh very 
ren and ſomerynes; frighttul not 
es, and that the outſide of the Firs 
Trees, that were laid upon one aho+ 
ther in their Buildings, and was ex+ 


__ pos dro the. Air, would-:do the like, 


and thathe-had oftenſeen the gaping 
Clets {ometimes wideevough to put 
In his-fiogers, which would remainin 
thetTpces, and in'the Fir-wood;: gill 
the thaw, after which they: wauld 
pretty well cloſe of themſelves, 
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Title V II. 


Experiments touching the Ex. 
panfion of Water, and Aque- 
ous Liquors by Freezing. 


1,77F*Hat water and other Liquors 
| are condenſed by Cold, and 
ſo much the more condenſed, by how 
much the greater the degree of Cold 
is that condenſes thetn, has been fot 
many ages generally taught by the 
Schools, and taken for granted 
among men, till of late ſome more 
ſpeculative then the- reſt, have cal- 
ledir in queſtion upon the actount of 
the levity of Ice, fince which I have 
met with two modern writers, that 
have incidentally endeavoured to 
rove, that Ice is water, not condenſed, 
ut'rarified by the | intumeſcence of 
water expoled to freezing in veſſels 
ficly ſhap'd, - 7 
| 6p Theſe 


[0 


= .x2-) 

Theſe Attempts of theſe learned 
Men putting me in mind of what[ 
had tried to this purpoſe, when I was 
ſcarce more then a Boy, invited me 
ro confider, that by the uſual ways of 
Glaciation, ſuch as theſe ingenious 
Men employ 'd, the Experiment is 


wont to meet with a Diſaſter, by the 


breaking of the Glaſſes, which not 
only makes the Event liable to ſome 
obje&ions of theirs, that befriend the 
common Opinion, bnt ( which is 
more conliderable ) hinders them 
from judging what this Expanſion of 
water, that is made by ireezing may 
amount to ; wherefore we will now 
ſet down what we have done toaſcer- 
rain ( and yet limit) the Experiment, 
as alſo to advance it further. 


| 2, Whereas then theſe two Nicholaus 
learned Men, we bave-been mentj- Z*<<bims, 


oning, do fo expoſe the water to 
freez, thar it is turn'd'into Ice at the « 
top as ſoon as elſewhere ;, the incon- 
veniences of which way we have al- 
ready noted, we,byfreezing the water, 
as we bave formerly taught, from the 
bottom upwards, can eaſily preſerve 
our Glaſſes Entire, aud yet turn the: 
whole 


whoſe Cavity the water aſcends to 
the heighrofan inch, or thereaboutz 
within the ſtem or ſhank, 'in a mig: 
ture of Ice;; or ſnow and falt, as that 
the water is firſt turned into ice arthe 
bottom and ſides, and nor till the ve. 


ry-laſt at the top, you ſhall manifeſ-. 
ly ſee, thar the ice will reach a good 


way higher in'the neck, then the fluid 
water did, and that upon a' gentle 
thaw of the ice, the water, it returns 
to, will reſtart the ſame height in the 
ſtem, . to which it reached, before it 
was expoſed tobe frozen, | 

3, We'have likewiſe vſed other 
ways unſpoken of by the' larely men 
- tioned writers; to evince,: that water 
- -18:expanded' by being frozen; as firſt, 

, that we took a ſtrong carthen veſſel 

wof a Cylindrical form, ah# filling it 
with water to'a certain height, we 
expoſed it unftopped, - both to the 
gpen Air in-froſty nights; and to the 
operation .'of ſnow - and: falt, 46d, 
found, that the' ice did manifeftly 
reach higher thet the water did, -, | 

ore 
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whole contained water into Ice; {g 
ghar if according to this way 'You fy 
place a Bolthead .or a Glaſs-egp, jn 
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fore it was congealed, 
Befides, if a hollow Pipe or Cy= 

linder made of fome compa@t 


matter, be ſtopped at one end with 


wax, or ſome things elſe, which 1t 
may be more eafie to drive out, then 
ro burſt the Cylinder, and it arthe 
other end it be filled with water, and 
that orifice alſo be ſtopped aifter the 
ſame manner, this Pipe ſuſpended in 
afufficiently cold Air, will have the 
included water frozen, and by that 
change, if the Experiment have been 
rightly made, the water will upon 
congelation take up ſo much more 
room then it did before, that the 
above mentioned ſtoppels, or atleaſt 
one ofthem will be rhruſt our, and 
there will be produced a rod of Ice a 
good deal longer then the pipe, at 
each of whole ends ( or at leaſt ar 
one of them ) a Cylindrical piece of 
Ice of a pretty length may be broken 
off, without medling with the Pipe, 
or the ice thar fills ir, 

Divers other ways of proving rhe 
lame Truth might be here alledged, 
but that,though theſe were nor;as they 
are, ſufficient, the matter wonld yer 


Q_ be 
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be abundantly confirm'd by divers of 
the Experiments, that will here and 
there come in more opportunely in b 
the following part of this Treatiſe, / 

4, But here it will not be altope. b 
ther impertinent or unſeaſonable, tg 4 
take notice, that not only thole MW > 
School Philoſophers, who have con- 
ſidered the breaking of well fiopt tc 
Glaſſes in froſty weather, ( an accy | 


dent but too frequent in Apothecarjes - 
Shops, and Laboratories ) but d- WW 1 
vers modern Y7riuoſi, are wont toal. WW 
cribe. the Phenomenon to this, that nes 
the Cold of the external Air, WW ©... 
contracting the Air and Liquor with W 
in, the Ambient Air muſt break the ber 


ſides of the Glaſs to fill that ſpace, WW 
which being deſerted upon the con- thee 
denſation of the included Air, the 


: an 
liquor would otherwiſe leave aus pak 
cuum abhorr'd by nature ; and even for 


thoſe few Moderns, that are loath to ſos 
aſcribe this Phenomenon to Natures | 
abhorrency of a vacuum, either not 
being acquainted with the weight of WW x. 
the Air, know nor, what probable Wl : (.. 
account to give of it, or it they ac: WW 1... 


knowledge that weight, are wontto Wy... « 
| aſcribe ill - 
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aſctibe it to that, and to the great 
contraRion of the internal Air, made 
by the Cold of the External, 
5.Bur as for the Peripateticks, the 
above mentioned Experiments ſuffi- 
ciently evince, that in many caſes, 
tis not the ſhrinking, but the Expan- 
fion of the liquors contained in the 
ſtoprt veſſels, that occaſions their 
burſting, and therefore in theſe cales, 
we need not, nor cannot fly to I 
know not what fuga vacur for an ace 
count of the Phenomenon; and wheres 
as itmay be objeaed, that even glal- 
ſes not half full of diftill'd warers, if 
they be exactly ſtopr, are often bro- 
ken by the froſt in Apothecaries 
ſhops: Ianſwer, That neither in 
this caſe do I ſee any need of having 
any recourſe, either to the fagawacur, 
or tothe weight of the external Air, 
for even here the Expanſion of the 
freezing liquor may ſerve the turn, 
for in ſuch inartificial glaciationsthe 
liquor begins to freez at the top, and 
the ice there generated, faſtning 
itſelf { as on other occaſions we de- 
clare ) very ſtrongly to the ſides of 
the Glaſs, contiguous to its edg, as 
Q 2 the 
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the liquor freezes deeper and deeper, 
this cruſt of Ice increaſes in thickneſs 
and ſtrength, fo that the water is in 
cluded, as ina veſſel Hermetically 
ſealed betwixt this Ice at the upper 
part, and the ſides and bottom ot the 
Glaſs every where elſe, and conſe. 
quently, the remaining water being 
uncapable of Congelation without 
Expanſion, when the ice 1s grown 
ſtrong enough at the top to make it 
caſter for the expanſive endeavour of 
the freezing water to crack the fides 


or bottom of the Glaſs, then to force 


up that thick cake of Ice, the veſſel 
will be broken, how much ſoever 
there be of it empty above the ſurface 
of the Ice, And this ConjeEture may 
be confirmed by theſe two Particu- 
lars, the one, That when water is 
frozen in a broad veſſel, which is too 
ſtrong to be broken or ſtretch'd by the 
froſtzthe ſurface of the ice contiguous 
© the Air will be convex or protube- 
rant, becauſe thatthough the glacia- 
tion began at the top, the thicknels 
and Compactnels of the veſſel makes 
it eaſier for the expanſive endeavour 
to thruſt up that cake of ice in thoſe 
parts 
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arts of it, that are the remoter from 
the fides, whereunto they are ſtrong: 
ly faſtned, then to break fo ſolid a 
veſlcl. 

6, The other Particular is afford« 
ed us by that Experiment of ours 
(mention'd in the V*h, Title foregos 
ing ) wherein it a veſlel balf full of 
water be made to freez, not firſt at 


the top, but at the bottom, that li- 


uor may be rurned into ice withour 
danger ro the glaſs. But we will 
now add an Experiment, on whole 
occaſion we have {er down theſe Cons 
fiderations, For being inclined to 
think, that the ſpring of the Air, ſhut 
up in a veſſel topped, will preſerve ir 
expanded, or at leaſt keep it- from 
conſiderably ſhrinking, notwith- 
ſtanding a very great degree of Cold, 
In caſe the veſſel be ſtrong and cloſe 
enough to fence it from the preſſure 
of the external Air, we conjequred 
that the bare weight of the outward 
Air added tothe Refrigeration of the 
included Air, would not be ſufficient 
to break much weaker glafles, then 
thoſe we have been ſpeaking of, And 
therefore partly to ſatisfic ſome. in- 
Wy gEnLous 
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genious Men, that this ConjeQure 
made me diſſent from, and partly to 
ſhow the Peripateticks, and thoſe 
that adhere to them in the queſtion 
- under confideration, that either the 
Cold alone cannot always, as they 
teach us, contract the Air, or that if 
it do, the breaking of well ſiopp4 
glafles in froſty weather is much fitter 
ro evince, that there may be a vac 
am, then that there can be none, we 
made the following Experiment, 

7. Wetook three gla(s-bubbles 
differing ſhapes and ſizes, which we 
cauſed to be blown with 'a Lamp, 
that, to make the Experiment very 
favourable for our Adverſaries, we 
might have them much thinner, and 
conſequently, weaker then thole 
glaſſes that are wont to be madeule 
of to keep liquors in, and whichnot- 
withſtanding are wont to be broken, 
though they be not full by the froſl, 

Theſe Bubbles, when the Air was 
at a convenient temper within, were 
(as eaſily they might be)nimbly ſcald 
up with care, to avoid the heating 
of the Air in them, and being atter- 
wards expos'd ſometimes to the Ark 
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ſelf in very froſty weather, - and 
ſometimes to that greater Cold, 
which is produced by the placing 
them in a mixture of ſnow and falr, 
we could not nevertheleſs find; thar 
any one of the three was at all broken 
or cracked, 1ſo that in caſe the inclu. 
ded Air were condenſed into a leſſer 
room, the {pace it deſerted may be 
concluded empty, or elſe it will 
hardly appear, what neccfſity there 
can be, that Nature ſhould break, as 
the Periparteticks prerend, very much 
ſtronger glaſies 1n Apothecarics 
ſhops, to prevent a Vacuum, 

8. Having ſhown, that water it 
ſelf, acquiresa confiderable Expans 
fion by Cold, we will next ſhew,that 
Aqueous Bodies, or thoſe that 
abound with wateriſh parts, do di- 
vers, if not al! of them, rhe like. 

We took Eggs, and expoſing rhem 
to a ſufficient Degree of Cold, we 
obſerv'd, that when the contain'd li- 
quors were turn'd into Ice, they 
burſt the ſhells aſunder, ſo that di- 
vers gaping Cracks were to be ſeen in 
them, as long as they continu'd fro- 
zen, 


Q4 9,Milk, 
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9, Milk, Urine, Rheniſt-wine, 
and good ſpirit of Wine, being er 
£0 ttccz in diftinEt glaſs Eggs, neither 
of the three former liquors was obs 
ſcrv'd to ſubſide before it began to 
riſe, - The Event 1jn ſum was, that 
the Urine was much longer, then ei- 
ther of the two other liquors, before 
it bcgan to ſwell, bur role to a far 
greater height, then they, aſterwards, 
The Wine did not leave rhe mark 
above an inch beneath. . The Milk 
aſcended about two inches, and the 
Urine by guels ſix or ſeven, 

10, A ſtrong ſolution of Dantzut 
Vitriol, being put into a Cylindri: 
cal Pipe, ſcal'd at one end ſo, that 
the liquor f111'd the Pipe to the height 
of about ſix or eight inches, being 
frozen with ſnow and ſalr, the con- 
geal'd liquor grew very opacous, and 
look'd as if it had been turn'd or ſhot 
into Vitriol, ſave a little rhat rc- 
main'd fluid, and tranſparent near 
the bottom. And this Ice as appear- 
ed, roſe conſiderably higher then the 
1:quor did before Congelation. 

It were perhaps worth trying, 

whether or no even ſeveral Bodjes of 
} 2 
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2 ſtable conſiſtence, and durable Tex 
ture, Might not be found co receive 
ſome,chough leſs maniteſt Dilatation 
by exceflive Cold. And methinks 
thole, who attribute Glaciation to 
the plentitul Ingreſs of frigorifick 
Atoms into Bodies, ſhould by theit 
Hypotheſis have been invited to. make 
{ome Trials of this kind, fince we ſce 
that the inviſible Moiſture of the Air 
againſt rainy weather, does ſeem 
manifeſtly enough to alter the Di- 
menſions of doors, window-ſhuts, 
and other ſuch works made of wood 
not well ſeaſon'd, And even with- 
out ſuppoling the truth of the Eprcu- 
rean Hypotbeſts, if we conſider, that 
in Bread, though we are ſure, that 
much more water was added to the 
Meal, or Flower, then was cxhal'd 
in the Oven, yet there _ not 
the leaſt drop of water diſtin& in the 
Concrete, and that Harts-horn, 
Sponges, and many other Bodies, 
that ſeem very dry, will afford by 
diſtillation good ſtore of phlegm: or 
water, and more then can probably 
be aſcrib'd to any tranſmuting Opera» ' 
tlon of the Fixe : If, I ſay, we Foe | 
cr 
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der theſe and the like things, it may 
ſeem worth while to try ( which [ 
want the conventency to do ) by ac. 
curate meaſures, whether the invi. 
ſible and interſpers'd water, its com- 
minution notwithſtanding, will not 
upon freezing ſwell the Body that 
harbours it, And 1 would the more 
gladly have been ſatisft'd in this, be. 
cauſe I hop'd it might help me to ur 
riddlea ſtrange Prhenomenen, afford, 
ed us by the Narrative of the Dutch- 
mens Voyage to Nova Zembly, 
wherein they relate, That the Cold ws 
ſo great, - that their Clock was frozen, and 
would zot go, though they hung more 
werght upon tt then before : So that they 


were fain to meaſure their Time by 


hour-glaſſes. For though this odd 
Effe& might be ſuſpected to proceed 
from ſome little lficles ſticking to 
fome of the Wheels, or the Line, 
1n regard they not far off tell us, that 
the ſteams of their Bodies, and other 


I froze ſo things within their cloſe houſe, did 
fre with- fo faſten themſelves to the walls, to 
houſe, tha; the Roof, and even to their Cabins, 


the Roof thereof were frozen two fingers thick with 


Tees and alſs in our Cabins, where we lay. all thoſe three daysy 
while we conld not go out. Gerat de Yeer in his third Voyage» 


as 
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as toline them with Ice, of no leſs 
then two fingers thick; yet beſides, 
that it cannot be probably ſuppos'd, 
that they, who had fo great need of 
their Clock, during the tedious ab- 
ſence of the Sun for many weeks toge- 
ther, ſhould not all the Winter long 
be aware of this, Beſides this, I ſay, 


I find that in Captain James's winter- P4g464- 


ing at Charletoy, his Clock and 
Watch were ſo frozen too, That they 
could not go, notwithſlanding they were 
fill kept by the fire ſide tn @ Cheſt, wrapt 
in clothes, So that in caſe it appear, 
that according to what we tormerly 
noted out of Wormims, the froſt can 
cet into Metals, it can alſo diſtend 
them, and other ſtable Bodies : We 
might conceive, that the ſtopping of 
the Clocks might proceed from the 
ſtiffneſs, or the ſwelling of the line, 
to which the weight was faſtned, or 
a ſwelling even of ſome of the wheels, 
or other Metalline parts of the Clock, 
that may ſpoil the neceſſary congrui- 
ty between the Teeth, &'«c. as I have 
1d, that ſome parts of an Iron In- 
ſirumentr, I caus'd to be made, would 
by no means fit one within another, 
DOT when 
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when expanded by much Heat, ( and 
chough Cold be the cauſe of the ex. 
panſion, the Efte& may be the ſame ) 
though at other times they would, 
And if we knew whether Springs loſe 
any thing of their Elaſticity by the vi. 
olence of the Cold, -we might thence 
alſo be aſſiſted to gueſs, whether the 
froſts Operation upon the Spring of 
Captain James's Watch ( for he men; 


tions that, as diſtin& from his Clock ) ' 


might contribute any thing to the for; 
cing it to ſtand ſtill, But theſe are 
bare Conjecures, from which I will 
therefore paſs on to the following 
Section, 


tle 
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YOTTTRTTTYTY 


Title VIII. 


Experiments touching the Conz 
_ traGionof Liquors by Cold. 


I, T)Ut notwithſtanding all the for- 
mer Experiments, we muſt 


| norconclude univerſally, thar all li- 


quors are diſpos'd to be expanded by 
Cold, neither by a moderate degree, 
nor even by ſo intenſe a degree of ir 
as ſuffices to freez or congeal the 1i- 


| quors expoled toirt; this we have 


trid, not only in ſpirit of Wine, 
Aqua forts, Oyl of Turpentine, and 


| divers other liquors, that we could 
| not bring tofreez, butalſo in oyl con- 


geaFdby the Vehemence of Cold, ſo 
thatas to the change of Dimenſions 
produc'd in Liquors by Cold, there 
muſi be a great difference allowed 
berwixt water and aqueous liquors on 
the one fide, and oy] anddivers other 
l1quors, that are ſome of them of an 
oleaginous, 
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oleaginous, and ſome of a very ſpiri. 
tuous, ora very highly corroſive ng. 


ture, oh the other ſide, Nor have 
we yet made trials enough to reduce 
this matter to a certainty, For 
though we could not bring ſome 
firong Saline ſpirits, nor the moſi of 
Chymical oyls to freez, yer in ſome 
our Attempts ſucceeded rot ill, But 
I remember not, that in any liquor 
we could by Cold produce any ſer; 
ſible expanſion, but rather a manifeſt 
Condenſation, unleſs we could bring 
it actually to freez, 

2, The trials we made of the Effs 
cacy of Cold to condenſe liquors, 
were many, bot it may, for the pre- 
ſent, ſuffice to ſet down two or three 
differing ones, that occur to us in our 
Colleions, 

To the entry of the Experiment, 
lately recited, of the expanſion of 
Milk, Urine, and the Rheniſh Wine, 
there are ſubjoyned theſe words. 

” [ Bur the Egg that held the ſpirit 
of Wine, though it were much ſmal- 
ler then we uſually employ, and fit- 
ted with a proportionably ſlender 
ſtem, andthough it were kept _ 

Ours 
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hours partly in Ice, and Salt, and 


partly in Snow and Salt, yet it froze 
not at all, but ſubſided by degrees 
below the firſt mark to the quantity 
of : of an inch in the ſtem; and 


though it afterwards ſeemed to riſe a 


little, yer ic never {welled up again 
tothe (aid firſt mark, ] 

3. [ We took a round Bolthead 
of about in Diameter, and poured in 
Mercury till it reached a pretty way 
into the neck, which was purpoſely 
drawn more ſlender then ordinary, 
and having, without approaching it 
tothe fire, freed it from ſome of the 
larger bubbles of Air, that appeared 
at the ſides, we put it into a mixture 
of Iceand Salt, where the Cold ſo 
wrought upon 1t, that watching it 
attentively, we could diſcern not on- 
ly its having moved, but its motion, 
downwards, which it continued 


| (thoughnot viſibly in the progreſs, 


as at the firſt till it was ſubſided in 
the neck two inches or better, which 
was far more then could be attribu- 
ted tothe contraQion of any ſenſible 
Aerial Particles, though they had 
loſt not only the 30, part of their 
Dimenſt- 


(240) 
Dimenſions, as we have ſometime 
obſerved, of the Air, but had been 
contracted toa point ; and we obſer: 
ved roo, that the Quickſilver once 
thus intrigidated, ' though not frozen, 
retained ſome of the acquired Cold, 
for many hours after, as appeared 
by its keeping below the mark of its 


firſt height, though we had keptit 


all night in a warm room. |] 

4. [ We took a ſmall Egg withs 
proportionably ſlender ftem, into 
which we poured common oyl, till it 
role a pretty way ( but not much) 
above the oval part of the glaſs, then 
having put a mark upon the ſtationof 
the liquor, we placed the veſlel in 
ſnow and falr, and obſerved it not to 
{well as other liquors, bur to ſubſide, 
with Cold, till being quite frozen or 
congeal'd, it appeared to be {ſhrunk 
about an inch or more beneath the 
mark, then being thaw'd, it ſwelled 
again tothe mark. |] 

5. The Experiment was repeated 
the ſecond - time, with not much 
worſe ſucceſs, but we found; thar it 
the glaſs-were removed out of the 


ſow into ſome place near the _ 
the 
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the hot Air would not only thaw it, 
but ſo rarifie it, as to make it aſcend 
above the- mark, A third time we 
ſeal'd up the ſame oyl in the. ſame 
glaſs, and repeated the Experiment 
with like ſucceſs to that, we had the 
ſecond time, and that the frozen oyl 
was really condenſed, we found, be- 
cauſe it would ſink in oyl of the ſame 
kind cold, but unfrozen ; and this, 
notwithſtanding divers bubbles, 


| which we obſerved uſually to be 


made abqut each lump of congeal'd 
oyl, that we caſtin, upon its begin- 
ing to fink in the fluid oyl, This we 
tr1'd, both with oyl well congeal'd 
(or if another word pleaſe better, 
Incraſſated or Curled ) by ſnow and 
falr, and with oyl leſs congeal'd, fro- 
zen by the bare cold of the Ambient 
Air ; but this latter ſeemed to ſight 
tofink more ſlowly then the other, 
85 being leſs congealed and ponde- 
rous, yer would not lumps of the 
maſs of oyl fink or continue im- 
merſed, I ſay not in common water, 
bit in Sack or Claret-wine, and if 
thruſt down into either of theſe li- 
quors, they nimbly enough emerged. 
R 6, Whether 


6. Whether or no Chymical oyl 


though, like expreſſed oyls, they: 
ſhrink with a moderate degree 


Cold, would by congelation be, like 
them, contracted, or like Aqueous: 

uors expanded, we could not ſatis 
Hs our {elves by Experiment, becauſe 
we wcre unable to advance Coldty 
a degree capable of bringing ſuch 
oyls to congelation, only we had 


thoughts to make atrial with old 


Aniſeeds, diſtilled with water in 1 
Limbeck, in regard, that though it 
be a very ſubtile liquor, and as Chy: 
miſts call ir, an Eſſeztial oyl, and 
though in the Summer time, andat 


ſome other ſeaſons ( if the weatherbe 


warm ) it will remain fluid, yetin 
the VVinter, when the Air is cold, 
itwill, it it be well drawn, and ge 
nuine, eaſily enough loſe its fluidity, 
and therefore we thought it might do 
well to pour ſome of it in moderate 
weather, into a conveniently ſhap'd 
glaſs, and then to freez it externally 
by the application of Ice and Salt, 
that we might obſerve, whether up 
on congelation it would ſhrink or be 
expanded, And accordingly,though 

we 
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we were not provided . with any 
Quantity of this oy], yer in weather 
that was not ſharp, we did by the 
help of ſome Ice which we procur'd, 
when the ſeaſon made it a Rarity, 
ſurround a glaſs pipe fill'd with fluid 
oy] of Aniteeds, and found, though 
the Pipe were but ſhort, yet the 1n- 
cloled ſubſtance, when ir had loſt its 
fluidiry, had conſiderably loſt of the 
height which it reached to beſote, 

7, And becauſe the Empyreuma- 
tial oy]s, that are driven out of Re- 
torts by ſomewhat violent fires, 
ſeem'd to be of a nature differing 
enough from thoſe Eſſential oyls { as 
Artiſts call chem ) which are drawn 
in Limbecks by the help of water, as 
well as fire: And becauſe we ob- 
ſerv'd, that ſome of the firmer oyls 
may be us'd in Phyſick in much larger 
Doſes, then *ris thought ſate to give 
the latter in : Conjecturing from 
hence, that probably Empyreumari- 
cal oyls may be leſs hot, and ſo leſs 
ndiſpos'd to Congelation, we 
tought fir to make trial ( no body 
elſe in probabiliry having done it } 
whether the Cold in our Climare 
_ R232 could 


© 9 
could be brought to freez theſe oyls 
and wherher it would expand or cop. 
denſe them , wherefore expoſing, in 
conveniently ſhap'd veſlels, tome 
good oyl of Guajacum, that was dis. 
phanous enough, though very highly 
colour'd, to the greateſt Cold we 
could produce, we attempred, butin 
vain, to deprive it of its fluidity, 
Allthat we were able to effe&, being 
ro make it very manifeſtly ſhrink, 


itle 


(245) 


d8p2a8888 Reaeeeopares 


Ticle I X, 


Experiments in Conſort, Touch- 
ing the Bubbles from which 
the Lewity of Ice is ſuppo- 

ſed to proceed. 


1.CInce the firſt thing that made the 
Moderns ſulpe&, that water 1s 
expanded by freezing, is the floating 
of Ice upon water, it will not be 
amils for confirmation of that Argu- 
ment, totake {ome notice of the levi- 
ty of Ice in reſpe&. of water 5 This1s 
beſt obſerved in great Quantities of 
ice, for whereas in ſmall fragments 
or plates, the Ice, though it {1k nor 
tothe bottom of the water, will of- 
tentimes ſink ſo low 19. it, as ſcarce 
to leave any part evidently extant 
above the ſurface of the water, in 
vaſt quantities of. Ice, that extancy 
5 lometimes fo: conſpicuous, that 
MW 9 Navi- 
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| Navigatorsin their Voyages to Jlau, Ii geli 
Greenland, and other frozen Regions, Ml bre: 
complain of meeting with lumps, or W the 


rather floating rocks of Ice, as high WM oth 
as their main Maſts, And it we W tol 
ſhould meet with Caſes, wherein we WW the 
might ſafely ſuppoſe the Ice to be a; IM ter, 
ſoltd as entire pieces of Ice are wont Mt lyt 
to be with us, and not to be made i ing 
up of icy fragments cemented toge- Ml ( of 
ther, with the interception of conſi- IM {uit 
derable Cavities filled with Air, it W cor 
would not be difficult for any thatur- | 
derſtands Hydroſtaticks to give 4 Wt cle 
pretty near gueſs at the height ofthe WM co! 
Extant part, by the help of whatwe W wo 
lately obſerv'd of the Meaſures of wa BW W 
ter's Expanſion, and by the know MW an 
ledge of the immerſed part z which, {MW of 
ſuppoſing thatthe Ice were of a pri {MW bu 
matical figure, and floated in an WW w: 
erected potture, would in freſh ws JW wc 
ter amount to about eight or nine W co 
times the length of the part of the JW cet 
Priſme fuperior to: the ſurface of the WW w! 
water, - | | ou 
' 2, But becauſe perhaps the great MW th 
diſparity in the degrees of Cold, MW th 
whereby water is in &his, and in =_ di 
2 rs oeli 
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gelid Climates turn'd into Ice, may 
breed a difference in the expanſion of 
the frozen water, and becauſe ſome 
other circumſtances may be needtul 
to be taken into conſideration, about 
the height of floating Ice above was 
ter, and theſe will be more proper- 
ly taken notice of under the tollow- 
ing Title, I ſhall only upon this head 
( of the Levityof Ice ) ſubjoyn-the en- 
ſuing tranſcript of one of our notes 
concerning That ſubject, 

[ We tound, that pieces of Ice, 
clear and free, for ought the Eye 
could take notice of, from bubbles, 
would not be made to fink in ſpirit of 
Wine once diſtilled from Brandy, 
and it floated likewiſe in ſtrong ſpirit 
of Wine drawn from quick Lime 
but if the ſpirit of Wine were well 
warmed, ſuch Ice, as I mentioned, 
would fink in it, though as it grew 
cold the ſame Ice' would lowly al- 
cend, and ſometimes remain- for a 
while, as if it were ſuſpended with- 
out ſenſibly riſing or falling. Bur all 
this while the Ice, thawed apace in 
the water whereinto ir was diſſolved, 
did manifeſtly ſeem to run down like 
R 4 a 
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a ſtream through the lighter bodyof 
the ſpirit of Wine, the Diverſuy. 


of the RefraQtions making this cake 
to be taken notice .of , yet Common 


water, though heated as hot as] 


could indure to hold the glaſs in my 
hand, would not let the fragments of 
the ſame parcel of Ice fink into it; 
þur 1n oyl of Tarpentinezand in thrice 
Recifid: ſpirit - of Wine, the Ic 
would fink like a _ 

3. Thatthelevity of Ice in reſpe 
of water proceeds from the bubbles 
that are produc'd 1n.it, and make th 
water, when congeal'd, take up 
more room then when fluid, : has 
{carce been doubted by any, thathas 
conſider 'd the Texture of Ice, as well 
as taken notice of its levity. Butil 
this be the true and only reaſon, we 
may conjeQure, that there muſt be 
great ſtore of bubbles in Ice, & 
creme]y minute, and! undiſcern'd by 
te naked Eye, For though in. very 
many parcels of Ice, the bubbles are 
as well conſpicuous as numerous; -in- 
{omuchthat they render. the Ice whi- 
tiſh gndiopacous, yet we have-obfet- 
ved, that other pieces would: ſwittl 
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which yet were of an almoſt cryſial- 
line clearnels, And therefore we 
thought fir ro look upon ſome clear 
pieces of Ice ina Microſcope, and we 
ſhall ſubjoyn the Event, becauſe that 


when we beheld ſome of this ice in 


one of our Microſcopes, which has 
been counted by ſeveral of the curi- 
ous, as good a Magnifier, as per» 
haps any is in the world, we could 
not diſcover ſuch ſtore of bubbles, as 
it ſeemed there ſhould appear upon 
the ſuppoſition, that the adequate 
cauſe of the levity and expantion of 
frozen water is but the interſperſion 
of ſuch bubbles, WRIz 
The Obſervations I have þeen mens 
tioning, I find thus ſet down among 
my Notes, 
{A piece of Ice,that to the Eye look'd 
clear like cryſtal, being put :untothe 
great Microſcope, :; appeard: eve 
there free from bubbles, and yet the 
ſame piece of Ice being prelently''re- 
mov'd, and caſt into common was . 
ter, would-{wim at the:top, and if ir 
were forcibly duck'd, would {wittly 
enough emerge. 41 | 
Another-piece of Ice, that 40-the 
Ie | ; naked 
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naked Eye was not fo clear as the 


former, appear'd in the ſame Micro- 
ſcope to have ſtore of bubbles, ſome 
of them appearing there no bigpet 
then a {mall pins head, and ſome of 
them being yer lefler, and ſcarcely 
viſible in the Microſcope it ſelf. ] 
And here, becauſe it ſeems a con- 
{iderable doubr, and well worth the 
examining,whether or no water,when 
frozen into Ice, grows heavier or 
lighter, not in reference to ſuch water 
asit was generated of (fince it is cvis 


dent, that upon that it will float) ' 


but more abſolutely ſpeaking, we 
judg'd it not amiſs to examine this 
matter by an Experiment, but we 
could nor diſcover any difference be- 
eween the weight of the ſame parce| 
of water fluid and frozen, as will ap- 
ear by the ninth Paragraph of the 
xperiment to be a little beneath re- 
Cited, 
 Butfince that, whether or no we 
allow any other cauſe, together with 
the bubbles, to the 'levity of Ice, it 
feems a thing not to be doubted, that 
its expanſion and lightneſs. is mainly, 
if not only, due tothe interſperſion of 
23% bubbles, 
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bubbles, the generation - of them 
ſeems tobe one of the conſfiderableſt 
Phenomena of Cold, and the Inveſti- 
gating by what cauſe thoſe cavities 
are produced, and in caſe they be 
perfe&ly full, what ſubſtance *cis thar 
fills them, is none of the meaneſt en- 
quiries, that ſhould exercite the in- 
duſtry of a ſearcher into the Nature. 
of Cold, | 

4, Mr. Hobs, and ſome others 
{eem to think, that the expanſian of 
water by congelation, is caus'd by the 
Intruſion of Air, which conſtitutes 
thole numerous bubbles wont to be 
obſerv'd in Ice z we might here de- 
mand, why in caſe that upon freezing 
there muſt be a conſiderable acceſſi- 
on of Air from without, when oyl is 
frozen, it is, notwithſtanding the in- 
grels of this Air, not expanded, bur 
condens'd; but becauſe theſe conje- 
Gurers do not allow glaſsto be pervi- 
ous to common Air, 'we ſhall at pre- 
ſent preſs them with this Experiment, 
which we have divers times made. 

We took a glaſls:Egg witha long 
ſtem, and filling it almoſt with was 
cr, we feal'd it Hermetically upto 
| ea EN exclude 
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exclude the pretence that ſome-+aq, 
ventitious Air might get 1n, and inf 
nuate it ſelf into the water, and yet 


ſuchan Egg being cxpoled 'to conge. 
lation, the frozen - water would be 
manifeſtly expanded, and ſwell'd by 
numerous bubbles, which oftentimes 
gave it a whitiſh opacity, 

To which we may add, that new 
metalline veſſels being fill'd with wa. 
ter, and carefully ſtopp'd, the liquor 
would nevertheleſs, when expoſed 
tothe Cold, be thereby expanded, 
and turned into Ice furniſhed with 
bubbles. | 

5, It it be objeed, that in the Ex- 
periment of the Hermetically ſeald 
glaſs, the produced bubbles - might 
come from the Air, which being 
ſeal d up togerher with the water, 
_ by the expanſion of that water 
be brought to mingle with it: I at 
{wer, that this is very improbable, 
For x, if the bubbles muſt cauſe the 
expanſion of the water, how ſhall the 
water be at firſt expanded to reduce 


the Air to a Diviſion mto- bubbles. - 


Next, 'tis evident by the Experi- 
ments we ſhall ere long relate, _ 
| the 
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the Air as to the Body of it, retains 
its ſtation above the water, and pre- 
ſerves it ſelt together in one parcel, 
ſince itſuffers a compreſſion, that of- 
rentimes makes it break the glaſs that 
impriſons 1r, which it would not 
need to do, in cale it diſpers'd it ſelf 
into the Body of the water ; for then 
there would appear no cauſe, why 
the Air and water ſhould after con- 
gelation require more room then 
they did before, 3. In this Experi- 
ment we uſually begin to produce Ice 
and bubbles in the water, contiguous 
to the bottom of the veſſel ( thar part 
being by the ſnow and falt firſt refri- 
gerated ) in which caſe there appears 
noreaſon, why the Air, which is a 
thouſand times lighter then the wa- 
ter, ſhould againſt its nature dive to 
the bottom of the water, and if ir 
were diſpoſed to dive, why ſhould 
we not ſee it break through the water 
in bubbles, as is uſual in other caſes, 
where Air penetrates water, 4. In 
metalline veſſels, and in Glaſles 
quite filled with water, before they 
are ſtopped, there is no pretence of 
the diving of che Air from the toP, 
| there 


CT 
there having been none left there, 
5. and laſtly, If all the bubbles 
Ice were made by, and filled with 
rrue Air deſcending from the upper 
parts of the veſſels, and only dilper. 
ſed through the water, then, upon the 
chawing of this Ice, the Air would 

emerge, and we might recover as 
much of real Air as would fill the 
ſpace acquired by the water upon the 
account of its being turned into lce, 

, which is contrary to our Experience, 
And this Argument may alſo be urg- 
ed againſt any that ſhould pretend, 
( for I exſpe& not to ſee him prove 
It) that though Air, as numerous ex- 
periments evince, cannot get out of 

a ſeal'd glaſs, yet it may, in ſuch a caſe 

as this, get into it, But we find upon 

trials, that the Cavities of theſe bub- 
bles are not any thing near filled with 

Air, if they have in them any more 

Air at all, then that lictle which is 

wont, as we have elſewhere ſhewn, 

to lurk inthe particles of water, and 
other liquors, And the making 


ood of this leads us to the ſecond. 
nquiry, we were propoſing about 


theſe bubbles, namely, whether or 
| no 
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n0 their cavities be fill'd, and fill'd 
with Air, 


6. The full reſolution of this 
whole Difficulty would be no eafie 
Matter, nor well ro be diſpatched 
with ſo much brevity as my occaſions 


exa@, For it would require fſatisfa- 


Rory Anſwers, to more then one or 
two Queſtions, fince, for ought I 
know, it may lead us to the debate of 
thoſe two grand Queries, whether 
or no Nature admit a Vacuum, and 
whether a great part of the Univerſe 


\ conſiſt of a certain Ethereal matter, 


ſubtile enough to paſs through the 
pores, not only of liquors, but of 
compaGt bodies, and even of glaſs it 
ſelf : we ſhould alſo be obliged ro en- 
quire, whether or no Air, I mean 
tive and permanent Air, can bege- 
nerated anew, as well out of com- 
mon water, as many other liquors, 
and whether it may be generated by 
Cold it ſelf, and perhaps we ſhould 
be oblig'd to inquire into the Afodus 
of this produRion, and engage our 
ſelves in divers other difficulties, 
whoſe full Proſecution, beſides that 
they would as much exceed our =_ 

ent 
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ſent leiſure, as Abilities, ſeems mots 


properly to belong to the more gene: tul 
ral part of Phyſicks, where ſuch kind * 
c 


of general Queſtions are fitteſt tobe 
handled. ou 

Wherefore we will now only con. Ml "<< 
fider this Particular Queſtion, -whe, (Wl ©: 
ther or no the Cavities of the Bubbles 
wont to abound in Ice, be filled with 
common Air ; and even this queſtion, W P 
though it ſeem but one, comprizes 
two: for to reſolve it, we muſt deter: / plc 
mine, whether there be any true 4 
contained in thoſe Cavities, and 
whether in caſe. rthere be, they be Ml P* 
adequately filled with that Air, (by WM © 
true eAir | mean ſuch an inviſible 
fuid, as does permanently retain 2 WW 
ſpring like rhe common Air, ) : 

7. The former of rheſe two Que: WW 
Nions, F muſt confeſs my ſelf not yet 
refolyed about, my Experiments ol 
having not hitherto ſucceeded uni 
formlyenoughto ſatisfic ſo jealousan WW * 
obſerver; ' But yer I ſhall annexour iſ 
trials, ot ozly becauſe the thing has 


aot been, that we know of, fomuch as - 
attempted by others, and our ways of wil 


Experimenting, if they be duly proſe- 


cuted, 
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cuted, ſeem as promiſing and hopes 
ful ( it the Queſtion be reducible to 
any certain Decifion ) as perhaps will 
be eaſily lighted on ; but becauſe alſo 
we have, if we miſtake nor, reſol- 
ved the ſecond Queſtion, by ſhewing 
that there is but a {mall part of true 
Air contained in the Bubbles ofIce, . 
whatever Ingenious men, that rely 
upon probable ConjeRures without 
conſulting Experience, have beeti 
pleas'd to believe to the contrary, 

That the bubbles obſerved in Ice 
cannot all be filled with the Aerial 
particles lurking in the water, ſeems 
evident enough by the expanſion of 
the water, and the Quantity of ſpace 
taken up by thoſe bubbles, which 
how the interſpers'd, and formerly 
latitant Air can adequarely f/, unleſs 
the ſame parcel of Matter could tru- 
ly fg/much more ſpace at one time 
then atanother ( which I take to be 
phyſically impoſſible } I do not yet 
apprehend, 

But two ways of trial there are, 
which we imployed to ſhew, thar 
the Icy bubbles are nothing near filled 
with true Air, whether Men will have 

75 Nl that 
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that pre-cxiſtent in the water, 
ſtollen in from without, or generz. 
ted anew ; the former of the two 
 waysof trials probably arguing, that 
 thele bubbles proceed not ozly ( for 
that they may proceed partly we do 
not atall deny ) trom the Air pre-ex 
iſtent in the water, and the latter 
concluding more generally, that but 
a ſmall part of the icy bubbles arc 
filled with genuine Air. 

8. And 1, we were invited to con- 
jecture, both, that ſometimes, or in 
ſome caſes, the Air latitant in the wa- 
ter might contribute to generate icy 
bubbles, though it was unable ade; 
quately to fill them; and again, 
thar ſometimes or in other caſes ſuch 
bubbles would be almoſt as nume 
rouſly generated, notwithſtanding 
the recels of far the greateſt part t 
that latitant Air, by the three follows 
ing Experiments taken verbatim out 
of our Collections, 


I. We took fair water, and ha- 


ving kept it in the exhauſted Receiver 
of our Pneumatical Engine for 3 
good while, till we perceived it not 
to ſend up any more bubbles, we pre- 
ſently 
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ſently transferted it into ſnow and 
falr, where it was long enough be- 
fore it beganto freez, and then we 
obſerved, that the water did not 
{well near ſo much as common water 
isSwont to do, and the ice ſeemed to 
have few or no bubbles worth taking 
notice of : but when I afterwards pla- 
ced it between my Eye and the vigo- 
rous flame of a Candle, I could pers 
ceive, that it was not quite deſtitute 
of bubbles, though they were ex- 
tremely ſmall,in compariſon of thoſe, 
that would probably have appeared 
in ordinary water. 

Thus far the firit Experiment; the 
ſecond follows, which was made at 
another time, | 

Il. The water that had been freed 
from the bubbles in the Receiver, 
though ir afforded an ice, that ſeem'd 
to have ſmaller bubbles, yer this 1ce 
being thaw'd, part of the water was 
gently poured into a pipe of glaſs, 
wherein being frozen, it ſwell'd con- 
ſiderably enough above its firſt level, 
and beſides burſt the glaſs, being alſo 
vy opacous by reaſon of the bub- 


les, 
S 2 The 
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The third Experiment was more 
induſtriouſly proſecuted, as may ap- 
pear by this ample Narrative of it, 
tranſcribed out of our Collections, 

II, We took a ſmall Egg with 
a pretty long neck, and pouring in 
water till it reach'd an inch within 
the ſtem, conveyed it into a long 
ſlender Cylindrical Receiver, provi 
ded on purpoſe to make trials with 
{uch tall glaſſes, the Air being by de- 
grees drawn out of the bubbles ap- 
peared from time to time greater and 
greater, and when the Receiver was 
well exhauſted, the water ſeemed to 


boila longer time then one would 


have expected, and ſometimes the 
bubbles aſcended ſo faſt and great, 


that we were in doubt, whether the. 


water did not boil over the top of the 
Pipe : the exhauſted Receiver was 
permitted to be fo for a good while, 
t11l the water had diſcharged it ſelf in 
bubbles of its Air, and then the glals 
Egg was removed into a veſſel fur- 
niſthed with 1ce and ſalt, and there 
left ten or ewelve hours, that all the 
water, fave that inthe neck, might be 
throvghly frozen, and then we found 
ut 
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it to have riſen a great way above its 
firſt height, and removing ir into an 
Air temper'd like rhat wherein the 
firſk part of the Experiment was 
made, & having left it there in a quiet 
lace for ten or twelve hours to thaw 
leiſurely (leſt roo warm an Air, or 
too much ſtirring the glaſs might be 
an occafion of generating new bub- 
bles,) in the exterior part of the ice 
near the glaſs, we ſaw pretty ſtore of 
bubbles, but when that was thaw'd, 
the reſt of the ice appearedofa pecu- 
liar and unuſual rexture, having no 
determinate bubbles, that I could 
eaſily diſtinguiſh, but ſeeming al- 
moſt like a picce' of froſted glaſs, 
where the Parts, that made the Aſpe- 
rity, were exceeding thick fer, bur 
thisice {wam in the water, wherein- 
to the reſt had been diſſolved before 
it was all thawed : when there yet 
remained a lump about the bigneſs of 
a imall Walnut, we reconveyed it in- 
tothe Receiver, to try whether upon 
the exution of the Air, the ice 
would be preſently melted, bur the 
alteration produced, was ſo ſmall, if 
any, that we durſt not ground any 
| S 3 - thing 
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thing upon it. The Receiver being 
exhauſted, there did at length appear 
ſome bubbles in the water, bur they 
were not numerous, and a hundred 
of them ſeem'd not to amount to one If veſſel 
of thoſe larger ones, the ſame water Mt we 
had yieldedus the firſt time it was put Wl once 
in - 1n the icealſoſome ſmall bubbles Ml glals 
diſcloſed themſelves, which we did WW ice 1: 
not perceive there before, wherefore Wt verts 
we took out the Egg, and found ( the FW and 
ice being now thaw'd ) that the water WM done 
was ſubſided to the mark we had Mt for 
made, before it was expos'd to con- 9 
gelation, if not ſome very little way MW onl) 
beneath it: Then we went about to leng 
find the Proportion wherein this di- WW wic 
pirired water was expanded by glaci- W wit 
ation, but in purſuing this there hap- the 
ned a miſchance to the glaſs, which led 


Lept the Experiment from being (o no! 
accurate as we deſigned. And there- WF (ff 
tore, though ir ſeemed to us, thatit ant 
amounted to about the twelith par, Irc 
which is leſs then that of the andilp- {WW th 
rited water, yet we deſigned the r& af 
petitton of the Experiment. Only in Ve 
this we could not be miſtaken, that ha 


the expanſion wrs conſiderable, = q 
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the water roſe three inches and a balf 
in the ſtem, though the whole water 
inthe Ezg and ſtem too, weighed 
but two ounces and a half, lt the 
veſſel had not been unluckilycracked, 
E we ſhould have frozen the water 
once more, and then ſealing up the 
glaſs Hermetically, and ſuffering the 
ice leiſurely cothaw, ſhould have in- 
verted it, and broken it under water, 
and have proceeded with it as we had 
done with ſome other glaſles in the 
formerly mentioned Experiments, 

9. [| Alictle glaſs Cylinder open 
only at one end, of a convenient 
length, was thruſt into a deep and 
wide mouth'd-glaſs about halt filled 
with a mixture of Ice and ſal; bur 
the Cylinder was neither ſo quite fil- 
led, that the water ſhould run over, 
nor yet far ſhort of being ſo; that, 
(for all the opacous mixture of Ice 
and Salt ) we might gueſs at the 
ireezing of that part of the water, 
that we could not fee by the changes 
appearing 1n the other, Then con- 
veying all into a Receiver, that we 
had 1in readineſs beforehand, - we 
quickly pumped our the Air, upon 

S 4 which 
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web there came both from the upper 
& lower parts of the water,great ſtore 


of Bubbles to the top, where moſt of {W nexec 
them brake into the Receiver, having JW 1 fic 
found upon trials purpoſely made, {MW ons : 
that the Engine had continued ftanch WW cont 
all the while, and percetving by the mak 
intumelcence of the ſuperior partsf L all 
the water, that the other were frozen, tod 
we let in the external Air, and ha- Or ( 
ving removed the Receiver, andta- OW tbe! 
ken out the mixture before the lce mal 
was half melted, we found the water, mil 
_ ashighas the mixture reached, tobe of 
tarn'd into ice, which beſides ſome ne\ 
large and conſpicuous bubbles had the 
{mall ones enough to render it opa- kt 
cousz and upon the account of thi re 
expanſ10n it was,that the water didin Ol 
the free Air continue a good deal ul 
higher then the mark, it was but level tl 
with, when the Cylinder was expo h 
ſed to freez, } | if 


' 10, The other way we employ 

to examine what was contained In t 

icy bubbles, and which ſeemed clear- k 

Iy enough to manifeſt, thar they arc 

very far from being filled with true 

and ſpringy Air, is intimated og = 
7N __ < ; & 
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lz& clauſe of the foregoing narrative, 
but will be beſt underſtood by the ans 
nexed Experiments tranſcribed juſt as 
| I find them regiſtred in my ColleQi- 
ons : and though they be prolix, and 
contain ſome few Particulars, that 
make nor dire&ly for the purpoſe 
[ alledge them for, yet I think not fir 
todiſmember or to epitomize them, 
or otherwiſe to alter any thing in 
them, partly, that the inference I 
make from them, may be the leſs 
miſtruſted, payzly, becauſe the way 
of Experimenting being altogether 
new, will be belt - apprehended by 
the ſubjoyned Examples, and partly 
too, becauſe thoſe Particulars that 
relate not dire&ly tothe occaſion of 
our mentioning theſe trials, may be 
uſeful to illuſtrate or confirm ſome 
thing that is already delivered, or is 
hereafter to be delivered 1n the pre- 
ſent Hiſtory of Cold. 


11, [ We took this day a glaſs of Fei. 4 


the form of an Egg, but of double 
the capacity, out ot whole obtuſe 
end roſe up a long Cylindrical neck, 
capable to receive the end of my little 
finger, and no more, this being _ 
wit 


( 265 ) 


with common water, till the liquor 
reached a pretty way within the pipe, 


and the {ſurface of the water bein 
carefully marked on the outſide, wg; 
Placed in a veſſel, wherein ice very 
grolly beaten, was mingled with a 


convenient Proportion of ſalt (ac. 
cording to our way of Glaciation) 


the Mixture not reaching up to the 
mark by above an inch. The Expe: 
riment afforded us theſe Particulars, 

I. Aheedful Eye did not perceive 
the water {enſibly to ſubſide beforeit 
began to freez. 

II. The water began to ſwell, and 
ſome parts of it next the ſide or bot- 
tom of the glaſs, to freez within 3 
quarter of an hour. 

III. The aſcent of the water inthe 
pipe increaſed fo faſt, that within an 
hour, from the time the glaſs was put 
In, it did riſe 4. inches and 2 above the 
mark, & afterwards the ſwelling cons 
nutied ſo,that we took it out,though a 
good part of the water remain'd un- 
frozen, it had reach'd five inches and 
ſomewhat more then a half above the 
arſt Mark, | 

IV. The ice and falt being pur- 
-.._ _ po 
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ſely kept always beneath the ſur- 


tace ofthe water, the lower parts of 


the water were frozen, and never the 

upper ſurface, 

 V. During all this great Elevation 

ofthe water, there appeared no bub- 

bles worth taking notice of 1n the un- 
frozen parts of the liquor, bur the ice 

was very full of them, divers of 
which toward the latrer end of the 
Experiment were very large Bubbles. 
( butnot all of them round ) ſome be- 
ing about the bigneſs of hail ſhot, 
ſome ſmall like Muſtard-ſeed, and 
others again not much inferior to 
little peale. 

VI, Having taken out the glals, 
when the water was at the higheſt 
mark, we did upona certain defign, 
pour in as much ſallet Oyl as \wam 
about two inches above it, and then 
the glaſs was nimbly at the flame of a 
Lamp ſeal'd up, during which time 
the included water ſubſided a little, 
butthe glaſs being again put into the 
ice and falt, the Cold quickly reſto- 
red the water to its former height,and 
there remained abour an inch and a 


half of the ſeal'd glaſs unpoſleſſed 
gIaJs Ul oy 
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by the two contain'd liquors, 
VII. Then with a good pair 
ſcales we weighd the glaſs-Egg firſ 
in the Air, and then inthe water (the 


{eal'd 
was 
whiIC 
ſenſit 


better to diſcern, whether ay fite C 
ſhrinking of the glaſs interven'd inthe Ml as or 
caſe, ) where it hung freely, and MW a m 
was left hanging in 1ts Equzlibriun WM nant 
with its oppoſite weight, d' 
VIII. Whileſt it thus hung, upon ed, 
the thawing of the ice many bubbles, fout 
great and {mall alcended (the great ther 
ones with a wrigling motion) and ve- and 
niſh'd art the top. ( as 
IX. As the ice thaw'd, the water vit) 
and oyl deſcended, till the whole ice wh 
was return'd to water, at which time } 
we obſerv'd theſe two remarkable out 
things, the one, That the Equzl:bri- WW nei 
am remaind the ſame; the other, kit 
( which was more conſiderable ) that wl 
the water was ſubſided again as low thi 
as the firſt mark, with which it was or 
level before it began to ſwell, withs th 
out falling beneath it, notwithſtand- W 
ing the receſs of ſuch a multitude of w 
Bubbles, divers of which were very at 
large, G 


X, The glaſs being inverted, the Pp: 


{eal'd 
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{eal'd end, which was drawn ſlender, 


was gently broken under water, of 
which ſome, being impell'd in, did 
ſenſibly reduce the Air at the oppo- 
fite end into a narrower room ; and, 
as one of the ſpeAarors obſerv'd, into 
a much.narrower, which is confo- 
nant enough to reaſon, 

XI, The glaſs being again inverts 
ed, and held till it was fetled, we 
tound, that the water drawn in toge- 
ther with the water it found there, 
and the oyl, poſleſs'd the ſame places, 
( asappeared by the marks in the Ca- 
vity of the Receiver, ) that they did, 
when it was ſeal 'd up. 

XII. And laſtly, having thrown 
out the oy], and employing, where 


' need was, alittle water of the ſame 


kind we had made uſe of all this 
while, we found the glaſs fill'd to 
the higheſt mark, to weigh 4374, 
orains, when it was filld bur to 
the loweſt mark, 4152, grains, and 
when quite empty'd 1032. Sothat the 
water contain'd betwixt the higheſt 
and loweſt mark, and raisd by the 
Glaciation, was about a fifteenth 
part of the water ſet to freez, and 
proba- 
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probably would have amounted to 
much more, if the water had been 
all frozen, 

12, [ A large glaſs-Egg being ta- 
ken with a proportionably big ſtem, 
we poured water 1nto It, till it reach- 
ed about an inch above the bottom of 
the ſtem, and faſtning a mark there, 
we expoſed it all night to freez in 
ſnow and ſalt, which was ſo placed, 
as not to reach ſo high as the bottom 
of the ſtem ; the next day about ten 
of the clock we found the water ri- 
ſen in the ſtem about x 5,inches above 
the mark, the whole Cylinder of 
water being fluid by reaſon of the 
ſnows not reaching to ir. ( Then up- 
on a deſign to be elſewhere mentio- 
ned, we ſeal'd up the glaſs by a very 
{lender pipe, thar had been before 
purpoſely drawn out to. a pretty di 
ſtance from the body of theCylinder, 
that the glaſs might be feal'd, in a 
rrice before the flame of a Candle 
could ſenſibly rarifie the Air, and af- 
ter a while we broke off the Apex of 
this ſlender pipe in proſecution of our 
former Deſign, ) Then ſuffering 
the water to ſwell freely,within ſeven 
or 
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or eight hours it reach'd the very top 

of the glaſs, a drop or two running 

over at the ſlender Orifice thereof, 

ſo that in all, the water aſcended 

about 19. inches above the firſt mark : 

then we tried by the flame of a candle 
to ſeal the glaſs, but by reaſon of the 
Rarefa&ion of ſome of the water, by 

the Heat,into vapours,by which ſome 

of the other water was, from time to 
time, ſpurted againſt the flame of 
the Candle, we tound it troubleſome 
enough to ſeal it up, the veſſel being 
removed into a warm place, till next 
morning, and all the ice inthe belly 
of it ( for the water in the ſtem con- 
tinued fluid )being thawed, the wa- 
ter ſubſided, nor only to its firſt 
mark, but a little beneath it, by rea- 
{on of that which was thrown out, 
upon occaſion of the ſealing of the 
glaſs : bur when we came to invert 
this, after the manner above menti- 
on'd, into a veſſel of water, to fee 
how much of the ſpace deſerted by 
the thaw'd Ice, was fill'd with Air, 
and how much was fill'd with a ſub- 
tilerſubſtance, or empty, juſt then a 
miſchance fruſtrated our Expecati- 
on, } | 13. | An 
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13, [ An Egg about the ſamebig. 


neſs with the tormer, was placed to 
freez in beaten ice and ſalt, and in 
leſs rhen a quarter of an hour, it was 


riſen near an inch above the Mark, | 


where the ſurface of the water was at 
the firſt, and the water in the ball 
and the joyning of the neck was frozen 
into Lamine, After an hour and a 
quarter, thoſe Lamzne, that before 
appzared in the beginning of the 
neck, now diſappear'd, bur the ball 
ſeem'd frozen into a white ice, and 
the water in the neck was riſen above 
the firſt mark four inches and a hall, 
There now appear'd abundance of 
imall bubbles, continually aſcending 
throughthe neck ( which ſo continud 
all the time after, till it was quite 
thaw'd) and the white ice appeard 
full of bubbles, The Experiment be- 
ing further purſu'd, the water aſcen- 
ded higher and higher, till it had 
reach'd about eight inches above the 
firſt mark : Then the top of the pipe, 
being with a Lamp drawn out, into 
a very {lender Cylinder ( for the con- 
ventency of ſealing up) the glaſs was 
again pur into the ice, that the Air 
heated 
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heated by the Lamp might co6], :up3 
on which the water conrinued ſwelz- 
ling, till it began to run over at the 
orifice of the {lender pipe, which 
being held by in the. flame of a 
candle; was in a trice ſeat'd-up, fo 
that the whole glals now appeard 
full of water, baring an inconfide- 
rable Quantity of rarifid Air, (not 
amounting to the bigneſs of half a 
ſmall Pea ) hat remain'd contiguous 
to the ſeal'd part ; the Egg being 


| brought intoa warm room, was kept 


there all night, anda good part of the 
next morning, before. the ice was 
quite thaw'd, which when it .was, 
the water was found ſubſided to the 
firſt mark, and which being donez 
the glaſs was inverted, and the-ſeal'd 
end immers'd a good way under was 
ter, where being broken, the cxtex- 
nal Air impell'd the water in the Ba- 
ſon into the Cavity of the pipez. info- 
much, that when we took it out, 
which we-did, as ſoon as wethoughe 
tomore water was impell'd up, res 
inverting the glaſs;-we found; that 
the admitted water reach'd ſeven 
inches above the firſt mark; and lete 

T an 
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an inch and a halfofthe ſtem, before 
it began to be wite-drawn, beſides as 
much of the {lender part of the ſtem, 
as by guels amounted to a quarter of 
an inch or. more, ſo that it leem'd, 
that the Bubbles, whtch made the wa- 
tex {well, and appear'd in the lce, 
amounred to an inch and three quar. 
rers of Air, which conſequently 
ſ{cem'd robe forthe moſt part geners- 
wed by this operation, and to ſeven 
mches either of a vacuum, or ſome 
ſubtiie ſubſtance, which by its ha- 
vingno ſpring toreſilt the Preſlureof 
the outward Air, appear'd not tobe 


Air: We could not exactly meaſure | 


the Quantity. of water we had in all, 
andthe proportion. of it betwixt the 
marks, becauilc having left the glaſs 
in'the witndow, to try whether time 
or 'Cold would make the admitted 
water ſhrink ( which we did not find 
tero0:do , rhe-weather was 1o ſharp, 
that beginning ( as we concluded ) ro 
freez the water in the ſtem, then» 


crea(mng ice burſt our the belly of the. 


glals into many piees, ] 
2. L- Aulthertime, 
©.:14:[ A ſeal'd glaſs being broken 
FOG. under 


(275) 
under water, there was impell'd into 
the Cylinder ten inches and alittle 
above a hal, And the mark, it 
ſhould have riſen to, was eleven inch- 
es and a quarter above the firit and 
loweſt mark. ] | 
Another time, 

15. [ In the ſame Bolthead, where- 
in the greateſt condenſation of the © 
Air was tri'd, the water was by the 
Cold made to {well very near a foor 


| above the mark it reſted ar, when it 


began to freez 4 then the glaſs being 
nip'd up, the contain'd water was re- 
moved, and ſuffered leiſurely to 
thaw, and upon the Diſſolution of 
the ice, the water fell back to the for- 
mer mark : laſtly, the glals being in» 
verted, the Apex was broken off un- 
der water, and the water it the {tem 
was by the outward Air, prefling up» 
on the water in the Baſon, with tome 
Inpetus and noiſe. driven up imo the 
Caviry of the glaſs; and, the glaſs 
being ſeaſonably and warily remov'd 
from the Baſon, we found there had 
been impell'd up. of the water in the 
Baſon, a little more then eleven in- 
ches, ſo that there ſeem'd to be near 

T 2 2 of 
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: of an inch of Air generated or ſepa 


rated by the former operation, } 
Another time, 


16, | In the ſame glaſs we made 


the water- to {well about ten inches, 
and inverting the ſtem, and breaking 
the Neb nnder water, we found a; 
bour ten inches of water to have been 
impell'd.into the ſtem ; ſo that in this 
there ſcem'd no generation of Air, ] 

17, To all theſe Experiments we 


- - ſhall ſubjoyn, in two words, thatas 


in water, foin ſome aqueous liquors 
we found, that the icy Bubbles were 
not filld with Air (though we did 


not think fir to take the pains to, mea- | 


{ure their reſpe&ive Expanſions by 
being congeal'd : ) For in that elſe 
where mention'd Experiment, where 
we expos'd Milk, Urine, and Rhe- 
niſh-wine to freez, when all thoſe li 
quors were riſen above their former 
marks,” as 15 there related, our Notes 
inform us, that the' Experiment was 

thus profecured, - - | 
18, | Being ſeal'd.up ( the forego- 
ing words mention'd:the above-na- 
med expanded liquors} and ſuffer'd 
to thaw, the ſeveral liquors ſubſided 
0 
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to their firſt, marks or: thereabouts, 
and the glafles. being inverted” and 
broken under water, we were by an 
accident hindred from obſerving 
what we defir'd in that which had the 
Wine, though when 1t was taken out 
of the freezing por, it had- ice, bur 
not much, ſwimming init. Butin- 
tothe glaſs that had the Milk, the 
water was maniteſtly impell'd by the 
outward Air, and fo it was wmto the 
olaſs thathad the Urine, which be- 
ing remov*'d from the Baſon, and re- 
inverted, appear'd to have as much 
new liquor 1n its ſtem, as amounted 
by guels to five or fix inches, |] 

19, To which Experiment we may 
add, that another time a ſeal'd glaſs 
of partly frozen Claret-wine being 
broken under water, the water was 
impell'd up between half an inch, and 
an inch above the mark, beyond 
which it would not have aſcended, 
if the bubbles had been full of true 


and permanent Air. 


20,[f it be (aid, that though I have 
delivered too many Particulars about 
ſo empty and flight a Theme as 
Bubbles, I have this to anſwer, thar 
T 3 poſſt- 
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poſſibly all theſe Experiments haye 
rather ſhew'd us, what ir is not thar 
fills them, then what it 1s, ſo that 
more then all cheſe Experiments ap. ſſ — 
pearing requiſite to clear up the Dif. 

ficulties about them, I ſhall not think 

I bave altogether miſ-ſpent my time, 

eſpecially if ſo many paſt Experi- WW g, 
ments, both new, and not altope- 
ther 1mpertinent, by their not havin of 
taught us enough about ſo deſpicable | 
a fubjec as a Bubble, ſhall, as they 

juſtly may teach us Humility. | f 


tle 
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MIAAAIASS-ALARRAIARR 
Title X, 


Experiments about the Meaſure 
of the Expanſion and the Con- 
traGion of L,iquors by Cold. 


1,,FO the Experiments ( menti- 
on'd in the Seventh and 

Ninth Titles ) which ſhew, that wa- 
ter has an Expanſion. it will be pro- 
per to ſubjayn tome of thoſe, wheres 
by we endeavoured to. meaſure thar 
Expanſion, And here we ſhall nor 
content our {elves to ſay, that where- 
as the Authors, we had formerly oc+ 
cafion to point at, take notice of their 
having raiſed water in a Bolthead 
half an inch or an inch by freezing, 
we have made it aſcend a faor and a 
halfand more z This, I ſay, we ſhall 
paſs by, becaule that though by tuch 
Experiments we have very clearly 
and undeniably manifeſted the Ex- 
T 4 panſion 
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panſion ofthe water, yet unleſs the 
Capacity ofthe veſſel be known, they 
will ſignifie bur little towards the de. 
termining the Quartzty of that Expan- 
fion, which yet is the thing we are 
now enquiring after, wheretore we 
ſhall add, that we employ'd two dif. 
tering Ways tO meal; ure this Expanſi- 
ON, 


2, The one was, by putting in, | 


by weight, ſuch a number of ounces 
of water, into a Bolthead, till the 
water was riſen a pretty. way in the 
long ſtem, wherewith it was filled, 
chen marking on the outſide, to what 
height every freſhly added ounce of 
water reach'd in the ſtem, we after- 


wards poured out a convenient Quans 


tity of the liquor ( yer leaving enough 
to fall che whole cavity of the ſpher;- 
cal or obtuſe end of the veſſel, and of 
the lower part of the ſtem ) then let- 


ſurely freezing this remaining water | 


fromthe botrom upwards, we obler- 
| ved, that when it was frozen, the ice 
that was made of 82. parts. of water, 
filled, as one of our Notes inform us, 
the ſpace of 91. and (if I miſtake nat 
che Character ) an eight, ſo that x4 
Ah, RS OE Foe * this 
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this troubleſome way of Examinati. 

on, we found that the water by the 

Expanſion, it received from Cold, 

was made to poſlels about a nimh 

part more ſpace then it did before 
congelation. 

3. | Inanother of our notes, we 
findas follows, 55, parts of water ex- 
tended themſelves by freezing into 
ſixty and a half, about ſix of thoſe 
parts remaining unfrozen, ſo that in 
this Experiment the waters Expanſi 
on was not much (though ſomewhat) 
differing from what it was 1n that 
laſt mention'd, ] | 

4, The other way we made uſe of 
to-meaſure the Dimenſions, that wa- 
ter gains by freezing, was, to take a 
Cylindrical pipe of glaſs ſeal'd at one 
end, and left open at the other, at 
which we fill'd it with water to a cer- 
tain height, that we took. notice of 
by a mark appli'd to the outſide, and 
then keeping it in an ereed poſture, 
and freezing it from the botrom u 
wards, we found, that it had acquir d 
by a tenth part or thereabouts, great- 
er Dimenſions in the form of 1cez 
then it poſſeſſed inthe form of water. 
| But 
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But the nature of the particular par. 
cel of liquor expoled to the Cold 
(for it is not neceſſary that all water 
ſhould be <qually diſpos'd to be ex- 
panded by treezing ) and {ome other 
circumſtances, not now to be diſcour- 
ſed of, may well beget ſome little 
variety in the ſucceſs of this fort of 
trials, For in one that we made 
carctully, we found the Expanſion 
ſomewhat greater, then that laſt 
mentioned, as may appear by the 
following Note, which compard 
with what was lately delivered, of 
the trials we made by weight of the 
water's Expanſion, may invite us to 
think, that we cannot much err by 
eſtimating in general, that the room 
that Ice takes up more then water, 
amounts to about a ninth part of the 
ſpace poſſeſſed by the ſame water, 
before it was turned into Ice, The 
note we were ſpeaking of, is this, 

5. [In a more then ordinarily 
even Cylindrical glaſs, we expoſed 
ſome water to freez, to meaſure its 
Intumeſcence, and found thar 'it ex- 
panded its ſelf to abour an eighth 
part, orart leaſt a ninth upon glacia- 
tion ; 


oo 
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tion; this we trid twice, and 
thought char. the Intumeſcence mighr 
have been more conſiderable, bur 


that in a Cylinder the freezing did 
not ſeem to ſucceed fo well, }] 
But here we mult reſolve a difficulty, 
which though ordinary Readers may 
takeno notice of, yet may breed a 
ſcruple in the minds of thoſe thar are 
acquainted with Hyadroftaticks, For 
toijuch Readers this Account of ours 
may ſeem to be contrary to the Expe- 


| rience of Navigators into cold Cli. 


mates, whortell us ( as we ſhall have 
occafion to take notice in due place ) 
of vaſt pieces of Ice, as high, nor on- 
ly as the Poops of their Ships, bur as 
the Maſts of them ; and yet the Depth 
of theſe ſtupendious pieces of Ice, 


: ſeemsnot at all Anſwerable to what 


it may be ſuppos'd to be, in caſe we 
compare together the Eſtimate as 
bove deliver'd of the Expanſion of 
water, and that grand Hydroftatical 
Theorem demonſtrated by eArchimedes 
and Steurnus, That floating Bodtes will 
ſo far, and butſo far, ſink inthe Liquor 
that ſupports them, t4ll the immerſed part 
of the Body be equal to a Bulk of water, 
wetghing 
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werghtng as much as the whole Baday, For | 


Captain Janes in his often cited Voy. 
age, makes mention of great pieces 
ot Ice, that were twice as high asthe 
Top-maſt-head of his Ship, 

6. And the Hollanders in their fa, 
mous Y oyage to Nova Zembla, men- 
tion one ſtupendious Hill of Ice, 
which I therefore rake notice of here, 
not only becauſe it has been thought 
the greateſt that men have met with, 
bur becauſe they deliver its Dimenſi. 
ons,not as Captain Fames and Naviga- 
tors are wont to do, by compariton 
with the unknown heights of ſomeof 
the Maſts of their Ships, but by cer- 
tain and determinate Meaſures, 
which in the Icy Ifland, we are ſpeak- 
ing of, were ſo divided by the ſurface 
of the water, that there was 16, ta- 
thome extant above it, though there 
were bur 36, beneath it, which 

jthough a vaſt depth in ir ſelf, yet 
does but little exceed double the 
height, 

And the Daniſh Navigator Fas 
ſj, IAunckius, imploy'd by his King to 


Chap.6s, bring him an Account of Greenland, 


mentions ſome floating pieces of rex 
| _ 
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thathe met with and obſerv'd in that 
Sea, which though - but ſomewhar 
above 40. farhome under water, 
were extant 20, fathome, that is 


(near half as much ) above water, 


whereas it ſeems, that according to 
our above mention'd Compuration 
of the Expanſion of water, the parr 
under the water ought to be eightor 
nine times as deep, as that above the 
water is high. 

7, Toclear this difficulty, I ſhall 


| repreſent theſe three particulars, 


Firſt, that in our Computation the 
Icethat ſinks ſo deep, is ſuppos'd to 
float in freſh water, whereas in the 
Obſervations of the above nam'd Na- 
vigators, thoſe vaſt pieces of Ice - 
floated on the Sea-water, which by 
reaſon of its ſaltneſs, being heavier 
then freſh-warer, Ice will not ſink ſo 
deep into that, as into this, And 
that ſalt may hugely increaſe the 
weight of the water, wherein it is 
difloly'd, may be- clearly gather'd 
from the ponderouſneſs of common 
Brine, and from the praiſe of feve- 
ral ſorts of Tradeſmen, who to exas 
mine the ſtrength of their — 

an 
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and other Saline Liquors are wontts 


try, whether they will keep an Egp 
floating, which we know common 
water will not do, And I have alſo 
by the Reſolution of ſome Metalline 
Bodies in fit Merſtruums made Li 
quors, that are yet much more pon, 
derous, then is ſufficient for the ſup- 
port of Eggs. 


Bur yer we muſt be ſocandid, az 


to take notice of what ſome Modern 
Geographers deliver with probabili; 

ty enough, namely, That nearer the 
poles the Seas are not wont tobe fo 
ſalt, as in the temperate and the Tor- 
rid Zones, and thoſe Northern being 
not ſo ſalr as our Seas, there is the 
leſs to be allow'd for the difference 
in gravity {and conſequently in the 
power to keep Ice from finking ) be- 
ewixt thoſe Seas and ours. 

8, Bur. ſecondly, this leſſer falt- 
neſs of the water in theNorthern Seas, 
may, as to our caſe be recompenc'd 
by the greater coldnefs of ir. For 
chough, as we have formerly obſer: 
ved, the Condenſation of freſh wa- 
ger, effeRed hereby a degree of Cold 
; Capable to make it begin to freer, , 
no 
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not ſo great as moſt men would ima- 
ginez yet beſides that, I have often 
taken pleaſure to make the ſame Bo- 
dy to fink or aſcend in the ſame wa- 
ter, by a much leſs variation oi Cold 
then that we have been mentioning ; 
it is to be confider'd, that the degree 
of Cold, to which water was brought 
in the Experiment deliver'd in the 
fourth Se&tion, to which we are now 
looking back, was but ſuch a degree 
as would make freſh water begin to 
freezz whereas theſalt Sea-water, 
being indiſpos'd to congelation, may 
by ſo vehement a Cold as reigns in 
the Winter feaſon in thole gel1d Cli- 
mates, be far more intenſly retrige- 
rated, and thereby more condens'd 
then common water 1s here, by ſuch 
a mea{ure of Cod, as may begin to 
freez ſmall portions ot it. Bur though, 
what we have hitherto repreſented, 
may well be look'd upon as not incon- 
liderable ro the purpoſe for which ir 
has been alledg'd, yet the main thing, 
that is to remove the ſ{ctuple ſuppeſt- 
ed by the heighe of Icy hills abovethe- 
water, is, | 
9. Thirdly, that ſuch Hills of Ice 
arc 
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are not to be look'd upon as intire - 


and ſolid ones, bur as vaſt piles or 

lumps, and maſſes of Ice,. caſually 

and rudely heap'd up and cemented 
by the exceſſive Cold, freezing them 
together by the intervention of the 
water that waſhes them, which piles 

of many pieces of Ice are not made 
without great Cavities intercepted, 
and fill'd only with Air, between the 
more ſolid Cakes or Lumps ; fo that 
the weight of theſe ſtupendious pieces 
of Ice, 1s not to be eftimated by the 
bigneſs they appear of at a diſtance 
trom the Eye, bur conſidering how 
much. Air there is intercepted be- 
tween the Icy Bodies,' of which they 
are compiled, there may be. a hol- 
low ſtru&ure of: Ice reaching high ins 
to the Air, and-yet the whole Ag- 
gregate' or Icy pile, will preſs the 
{ubjacent water on which it leans, n0 
more: then would'as 'much water, as 
were equal in Bulk only to the 1m 
mersd parts; as we ſee in Barges 
loaden with: Boards, which though 
pild up to: ai great. height ;above the 
water, make not the veſſel to ſink 
mote then a Lading that would make 
| a 
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4 farleſs ſhow, and oftentimes be all 


- contain'd within the Cavity of the 


veſſel, provided ir be more ponde- 
rous 7-2 ſpecze, But to enter into any 
further Conſideration of theſe Hydro- 
fatical matters, would. be improper 
in this place, eſpecially fince we have 


*#elſewhere treated. of them, And * 7" uw 


that theſe floating Hills and Iſlands of 


Ice, are not intire and ſolid pieces of 74dezes. 


it, we ſhall otherwhere have occaſt- 
onto ſhew out. of Navigators, and 
even in the Obſervation, we have 
mentioned out of Janus Munch, the 
Learned Relator of ir Barthol:nw, 
takes notice, that thoſe vaſt pieces of 
Ice{ we have been mentioning ) thar 


reach'd 20. fathome above water, 7. ,;.- 


were compiled of ſtore of Snow frozen copioſe 
glaciata 


compattas 


together, | | 
Io, Theſe Confiderations may 
ſerve to render. ſome Account of 
thoſe ſtupendioully tall pieces of ice, 
whole extant part bears ſo great a. 
proportion ro the immerſed part, 
when the whole maſs does really 
Hoat, But I confeſs I doubr, thar 
notonly in the Examples we have al- 
ledg'd, but in other eminent ones of 
u moun- 


Pag. I4» 


(290 ) 
mountains of ice, 1 I may fo call 
them, there may be a miſtake, and 
that the height of them above the 
water, would be far leis, and the 
depth undcr water far greater, if the 
ice had water cnough ro ſwim treely, 
For Sea-men by reaſon of the diff- 
culty, are not wont ro meaſure the 
height of thoſe pieces that float at li- 
berry in the Sea, And as for thoſe 
chat are on ground, as their heights 
lye far more convenient to be mcaſu, 
red, ſo the meaſurers not knowing 
how long they may have been on 
ground, tor ought I know, much of 
that admir'd height, may be atrribu- 
ted to the fnows, that from timeto 
time fall very plentituly in thofe-fro- 
zen Regions, and are compadted to: 
gether, cither by the Sun, - whoſe 
Beams ſometimes begin to thaw it, 
and ſometimes by the water of the 
waves that beat againſt the Ice, and 
being congeal'd with the ſnow, does 
as it were cement the parts of it toge- 
ther, and ſometimes by both of thele 
cauſes, So in the inſtance alledgd 
out of Captain James, of pieces of ice 
that were twice as high as his hs 
maſi- 
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maſi-head z it is ſaid alſo, that they 
were on ground in 40, fathome, 
And in the other Exampic mention'd 
our of Barthol:yw, though there be 
40, fathome actribured tothe 1mmer- 
ſed part of the ice, yet that meaſure 
is not excluſive of a greater, for it is 
ſaid, that the ice reach'd downwards 
above 40, fathome z and how much 
downwards, and whether as far as 
the ground, we are leit at liberty to 
gueſs, Andn that ſtupendious piece 
of Ice recorded in the Nova Zembla 
voyage, to have been 1n all 52, fa- 
thome, that 15, 300. and twelve foor 
deep, - though it be granted what they 
affirm, that it was 16, tathome above 
the water, which 1s almoſt a third 
part of the whole depth; yer I obs 
ſerve, thar of this Icy mountain 1t 1s 
ſaid, that zt lay faſt on the ground, $0 
that as on the one {ide 1t ſeems pro- 
bable, that rhe upper part of lands 
of ice may be increas'd by ſnow and 
as] remember, that in that famouſly 
inquifitive Navigator Mr, Hudſons 
voyage for the diſcovery of the 
North-weſt paſlage, tis rela- 
ted, that his company was 
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* 7.Mud. * [0 well acquatited with the Ice, that 
ſons Voy- when Night, or foggy or foul weather 
age forthe , ok them, they would ſeek ont the Broad, 


aiſcovery 
of the 


eſt Iſlands of 1ce, and there come to Am 


North-weſt chop, and run aid ſport, and fill watey 


paſſages 


written 
partly by 
Mr. Aba- 


cuck 
Pricket, 


that ſtood the Ice in ponds very freſh and 
£00d, Soon the other fide we know 
not,how much lower the Dutch-mens 
Ice and Captain James's would have 
reach'd into theSeazin caſe theground 
they reſted on, had not hindred them, 
For though one might probably 
think, that theſe are the greateſt 
depths that any Hills of Ice have been 
obſerv'd toattatn, that mention'd by 
the Hollanders reaching 36. fathome 
beneath the water, and that menti- 
on'd by Captain James, no leſs then 
4. farhome : yetT find in Mr. Hud- 
ſous Voyage, that the Engliſh in the 
Bay, that bears his Name, met with 
more then one or two I{lands of Ice, 
of a fargreater depth under water, For 
among other things, the Relator has 
this memorable paſſage ; 7 this Bay, 
where we were thus troubled nith Ice, we 
ſaw many of thoſe mountatns of Ire 8 
ground, in {ix or (ever ſcore fathome was 
ter, And if the Sea had been deep 
: enough, 
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enough, even theſe ſtupendious moles 
of Ice would probably have ſunk 
much lower, and ſo have leflened 
the heights of the mountains, 

11, I know that delivering the mea- 
ſure of the Expanſion of water alone,[ 
have not ſaid all that may be ſaid 
about the Expanſion of Liquors : 
But becauſe, as 1t has not yet appears 
ed to me, that any Liquor is expand- 
ed by Cold, unlels by aQuual freez- 
ing; I doubted, whether Aqueous Lt- 
quors, as Wine, Milk, Urine, &c. 
were otherwiſe expanded by conge- 
lation, then upon the Account of the 
water or phlegmatick (and, in a 
ſtrict ſenſe, congealable,) part con- 
tain'dinthem; and whether 1t were 
worth-while, for a man in haſte, to 
examine, their particular Expanſi- 
ons, Notwithſtanding which, I 
would nor diſcourage any from try- 
ing, whether or no by the differing 
Dilatations 'of Aqueous Liquors, 
ſome of them of the ſame, and ſome 
of them of differing kinds, we may 
be aſſiſted to make any eſtimate of 
the differing proportions they cons 
tain, of phlegm, and of more 
ou 3 ſpiri- 
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ſpirituous or uſeful Ingredients, 
12, After what has been hitherto de- 
livered concerning theExpa;ſioz of Li- 
quors by Cold, it may -be expected 
we ſhould {ay ſomething of the mea- 
ſure of their Cortratizoe by. the ſame 
Quality, Bur as tor water, which is 
the principal Liquor, whole Dimen- 
fions are to be conſider d, I have for- 
merly declar'd, that. I could ſeldom 
or never find its contraction ( in the 
Winter feaſon when I tried 1t ) to be 
atall conſiderable. And 1 ſhall now 
add, that having tor greater certain- 
ty, procur'd the Experiment to be 
made by another alſo, in a-Bolthcad, 
_ .the Account I reccived of it, was, 
tnarhe could ſcarce diſcern the wa- 
ter in the ſtem to fall beneath its ſta- 
tion, ( mark'd at the upper part of 
the pipe,) when the water in the 
Ball was fo far infrigidated as to be- 
gin to freez, Though L.will not de 
ny, that in warmer Clijmates, as Its 
ly, or Spain, the contragion of the 
water a little before glaciation be- 
gins, may be ſomewhat confider- 
ablc, eſpecially it the Experiment be 
made in Summer, or in caſe (cite 
"7 there 
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there or here) the water expos'd to 
freez be pur into a veſlel very: advan- 
tagcoully ſhap'd, -or brought out of 
ſome warm Camber or other place, 
where the heat of the Air, that ſur- 
rounded it, tad rarifi'd it, But to 
examine the meaiures of Contractt- 
0) iti the ſeveral Liquors, and with 
the nice Obſervations, that fuch a 
work, to be accuretely proſecuted, 
would require, wouta have taken up 
much more of my time then I was 
willing to imploy abour -a' work 
which I look'd. not on as importanc 
enough to deſerve it,  Andtherctore 
[ ſhall here add nothing to whoar I 
have ſaid under. the Title of the De- 
qrees of Coid, touching the contraction 


oifpiritof VVing, and of oyLof Tur- 


pentine, by the difrering degrees of 
chat Quality, And as tor the con- 
denſ{ation of Air; the vaſteſt fluid we 
deal with, -1 did tndecd think fit to 
meaſure how 'much Cold condenſes 
it, But the account of that Experi- 
ment w1ll be more opporrtunely deli- 


verd in * one of the tollowing Dif- the Tem- 


courſes, 
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AAA SLABABOARR: BOARAME 
Title X I 


Experiments touching the Ex. 
panſwve Force of Freezing 


ater. 


1.} JAving ſhewn that there isan 
H Expanſion made of water, 
and Aqueous Bodies, by Congelati- 
on, let us now examine how ſtrong 
this Expanſion is, and the rather be- 
cauſe no body has yet, that we know 
of, made any particular trials on 
purpoſe to make diſcoveries in this 
matter , ſo that although ſome 
unhappy Accidents have kept our Ex: 
periments from being as accurate as 
we deſigned, ( and as, God affifting, 
we may'hereafter make them ) yet at 
leaſt we ſha]l ſhew this Expanſion to 
be more forcible, then has hitherto 
been commonly taken notice of, and 
aſſiſt men to make a ſomewhat leſs 


uncertain Eſtimate of the force of it, 


then 
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then they ſeem ro have yet endeavou- 
xd to enable themſelves to make, 
2, And x, we ſhall mention ſome 
Experiments, that do- in general 
ſhew, that the Expanſion of freezing 
water is conſiderably ſtrong, 
We rook a new Pewter-bottle, ca- 
able to contain, as we gueſs'd, a- 
bout half a pint of water, and having 
fill'd it top full with that Liquor, we 
{cru'd on the ſtopple, and' expoſed 
it during a very iroſty night, to the 
cold Air, and the next morning the 
water appeared to have burſt the 
Bottle, though its matter were me- 
talline, and though purpoſely for this 
trial we had choſen 1t quite new, the 
crack appeared to be in the very ſubs 
ſtance of the Pewter. This Experi- 
ment we repeated ; and 'twas one of 
thoſe bottles fi11'd with Ice that had 
crack'd it, which a Noble Virtuoſo 
would needs make me ( who ſhould 
elle have ſcrupled to amuſe, with 
ſuch a Trifle, ſo great a Monarch, 
and ſo greata Yzriwoſo) bring to his 
Majeſty, to ſatisfie him, by the wide- 
neſs of the crack, and the Protube- 
rance of the Ice, thatſhewed it ſelf in 
FS | it, 
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it, that the water had been really ex. 
panded by Congelation. . 

3, Wealfotried, whether or no 

a much {ſmaller Quantity of water, 
would nor, if frozen, have the like 
Effe&, and accordingly, filling with 
about an' ounce of water a ſcru'd 
Pewter box {{uch as many ufe to 
keep Treacle & Salves in ) quite new, 
and of a conſiderable thickneſs, we 
found, thatupon the freezing of the 
included water, the veſiel was very 
much burſt, 
., Afterwards filling a Quart Bottle 
( if I miſtake not the capacity ) with 
a congealable liquor, and tying down 
the Cork yery bard with ſtrong Pack- 
thread, we found that the froſt made 
the liquor force out the ſtopple in 
ipite of all the care we had rakento 
keep it down, 

But afterwards we {o weil faſtned 
a Cork to the neck of a quart bottle 
of Glaſs, that. it was eafier for the 
congealing liquor to break the veſlel, 
then to thruſt out the topple, and 
having for a great many hours expos'd 
this. to an. exceeding ſharp Air, we 

found ar length the bottle burſt, al- 
| though 
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though it were {o thick and- ſtrong, 

that we were invited to meaſure the 

breadth of the ſides, and found that 

thethinneſt place, where it was bro- 

ken by the Ice, was 7 of an inch, and 

the thickeſt that is twice as much ; 

we allo by the help of the froſt broke 

an carthen bottle of ſirong Flanders 

metal, of which the thinneſt part 

that was broken, was cqual by meas 
jurc, to the thinneſt part of the 
other, 

4, But the above mention'd Inſtans 
ces (erving only to declare in general, 
that the Expanſionot water by Cold 
is very forcible,” I thought fit to at» 
tempr the reducing of the Matter 
ſomewhat nearer an Eſtimate lefs re- 
mate from being determinate, and 
becauſe the water expos'd to congela- 
tion, may be probably ſuppoſed to 
be Homogeneous, we judg'd, thar 
the quantity of it, may very much va- 
Ty its degree -of Force, and becaute 
lome may ſuſpe&, that the Figure al- 
lo may not be inconfiderghle in this 
matter, we thought fit co:make our 
Trials ina Braſs veſſe]}, whoſe Cavit- 
&y was Cylindrical, and which to 
make 
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make it ſtronger, had an orifice bur 


at one of its ends : and whoſe thick. 
neſs was ſuch, that we had reaſonto 
expe, that whileſt the top remain: 
ed covered, bur with a reaſonable 
weight, the included water would 
find it more eafie to lift up thar 
weight, then break the ſides, T9 
this Cylinder we fitted a cover of the 
ſame mettal that was flat, and went 
a little way into the Cavity, leaning 
alſo upon the edges of the fides for 
the more cloſer ſtopping of the ori- 
fice ; the cavity of this Cylinder was 
in length about five inches, and in 
breadth about an inch and three quar- 
ters, This Cylinder being fill'd top 
full with water, and the cover being 
carefully put on, was faſined into an 
Iron frame, that held it ere&ed, and 
allowed us to place an iron weight, 
amounting to'56, pound, or half a 
hundred of common Engliſh weight, 
which circumſtance I mention ( be- 
cauſe the 'common hundred that our 
Carriers, &c, uſe, exceeds five ſcore 
by twelve,') But this veſſel m 
expoſed in a froſty night, to the co 
Air, the contain'd water did not the 
ol next 


(301) 


next morning appear to be frozen, 
and the trial was another time thar 


way repeated with no better ſucceſs, 
a5 if either the thickneſs or clearneſs 
of the mettal had broken the vio- 
lence of the external Airs frigetaQive 
Power, or the weight that oppreſſed 
the Cover had hindred that Expanſi- 
on of the water, which is wont to 
accompany its Glaciation, 
Wherefore we thought it requi- 
ſte to apply to the outfide of the vel- 
ſel a mixture of ſalt with ice or ſnow, 
as that which we had obſerved to in- 
troduce a higher degree of Cold then 
the Air alone, even in very froſty 
nights 3 and though this way it ſelf, 
the glaciation proceeded very ſlowly, 
and ſometimes ſcarce at all, yer ar 
length we found, that the water was 
by this means brought ſo far to freez, 
that on the morrow the ice had on 
one {ide {welled above the top of the 
Cylinder, and by lifting the cover on 
that ſide, had thrown down the in- 
cumbent weight 3 but in this trial 
the cover having been uniformly, or 
every where lifted up above the up» 
PET orifice of the Cylinder, We IC- 
: peated 
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peated the Experiment divers times, 
as we could get opportunity, ſome; 
times with fucceis, and ſometimes 
without it; andot one of the chief 
of our Experiments of this ſort, we 
find the following account among our 
ColleQions, 

5. [ The hollow braſs weight, be. 
ing about one inch and thee quarters 
in Diameter, and the braſs cover put 
on, was loaded with a weight of 56, 
pound upon the cover, and exposd 
ro an exceſſively ſharp night, the next 
morning the cover and the weight 
were found viſibly lifred up, though | 
notabove ( that we could diſcern) a 
{mall Barley-corns breadth, but the 
thickneſs of the braſs cover was not 
here eſtimared, which was much leſs 
then half an inch, which according 
to former obſervations,one might cx- 
ſpe& to ſee the ice aſcend, Bur that 

which we took particular norice of, 
was, that the incloſed Cylinder of 
ice, being by a gentle thaw of the {u- 
perficial parts taken out, appear'd ſo 
full of bubbles; as to be thereby made 
acous : Alfo when in the morning 
the Cylinder was brought into my 
Chamber, 
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Chamber, before the fire was made, 
the 56, pound weight being newly taz 
ken off. at a little hole, that ſeemed 
to be between the edge of the Braſs 
and Ice; there came out a great ma- 
ny drops of. water, dilated into nu- 
merous bubbles, and reduced into a 
kind of froth, as if upon the removal 
of the oppreſſing weight the bubbles 
of the water had got liberty to ex- 
pand themſelves, but this laſted but 
a very Inte, ] - 

6, After this, the difhiculty we 
have often met with in the placing of 
great weights conveniently upon the 
cover of a Cylinder, and the Expe- 
Ration we had to find the Quantity 
of the water, we made uſe of, ca- 
pable upon its Congelation, to lift 
upa much greater weight, invited us 
ro make trial of its Expanſive force, 
by ſomewhat a differing way, which 
was,to fit a wooden plug to the Cavi- 
ty of the Cylinder ( after we had fut- 
jered it to ſoak a convenient time in 
water, that, ſwelling as much as it 
would before, it might be made to 
lwellno more by the water, which 
would lye contiguous to it in the vel- 

ſel) 
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ſel) andthen to drive it forcibly in, 
till by confiderable weights append. 


ed to the extant part of the plug, | 
when the Cylinder was inverted, we | 


could not draw it out the ſucceſof 
one of theſe Trials is thus ſet downin 
our ColleQions, 

7. [ A Plug was driven into the 
Cavity ofa Braſs Cylinder, firſt fil 
led with water, the Plug being alſo 
well ſoaked, then the Cylinder be- 
ing inverted, the Plug took up halfa 
hundred and a quarter of a hundred 
weight, and would poſhbly have ta- 
ken up much more, and being expo- 
fed toa very ſharp night, the freezing 
water thruſt out the plug about a bar- 
ley-corns breadth, quite round above 
the upper edge of the Cylinder, and 
it freezing all that day and the next 
night, it was again expoſed, the plug 
not being yet taken out, and then the 
plug was beaten out a little more, 
namely (inall) near a quarter of an 
inch, ] 

8, Thus we fee, thatthe expanſive 
endeavour ofthe water forced a re- 
fiſtence, at leaſt equal to that which 
would have been made by a wes 
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of 74. pound, end probably, as the 
note intimates, would have appear'd 
able to do more, 1t we had had con- 
venient weights and Inſtruments, 
wherewith to have meaſur'd the 
ſtrength of the'waters endeavour out- 
wards, which fome ſubſequent Trials, 
made us think very. conſiderable, 
though not finding their Events fer 
down 1n our notes, we think it fat ac 
preſent to leave them unmentioned, 
Bur one thing there is 13. theſe tri- 
als, that 1 think not unworthy a Phiz- 
loſophers notice, and his confidering, 


_ namely, that this endeavour of the 


water to expand it felf, is thus. vigos 
rous, though the utrermoſt term to 
which it would expand u felf, incaſe 
it were not at all reſtited, would be 
but to about a ninth, or at moſt an 


any thing near its utmoſt expanſion ) 
be brought ro poſleſs ( though nor to 


| flyaccording to the diligent j erſen- Þ See the 


W's obſervation, ſeventy times, the rag 


Dimenſions ithad before Rarcfacti- 
X ON, 
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| on, and corſequent]y the Air expand. 
| ed by Heat, does by its endeavours, 
rend to acquire above 60, times theſ| ma 
d ſpace that the water does, when ex. iſ fro 
panded by ſo high a degree of Cold, | tet 
as is capable to turn it all intolce; cd 
notto mention that the expanſion to | the 
which the Air tends upon the Ac. | as! 
: count of its own ſpring, is, ( as we = © 
Tf?” ſhew inanother * pl | 
pendix to place ) many times 
the Phyſi- greater then that to which Merſenmu * ql 
co-mec24" could bring it upon the bare Account | a 

periments. of Hear. Ol 
9, There remains yet one way, | {e 
whereby we hop'd, though not to Þ Ir 
meaſure the Expanſive force of free. © fi 
ing water, yet to manifeſt it to be © 2 
prodigiouſly great, or in caſe we | © 
| tail'd of this aim, to produce at leaſt | t! 
ſome other Phenomena relating to | © 
Cold, that would not be inconſider- \ 
| able. And though our endeavours c 
| ſucceeded not, yet becauſe a happier | | 
opportunity may bring them to be one | 
way or other ſuccesful, we ſhall an- | 
nex, That we caus'd to be made, an | 

Iron Ball of between ewo and three 

inches in Diameter, which Ball was 

ſolid, fave that in the midit there 
| Was 
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| was a ſmall Cavity left to place a 


little water in, together with a fe- 
male ſcrew, as they call it; reaching 
from the outward ſurface of that in- 
ternal cavity z and to this was applt- 
ed a ſtrong Iron ſcrew, ſo fitted to 
the internal cavity of the other (crew, 
asto fill it with as much exacneſs as 
could be obtained, And this ſcrew 
was made to go fo hard, that it re- 
quir'd ro be ſcrew'd in by the help of 
a Vice, that jt might not be forc'd 
out, without breaking the Iron it 
ſelf, Our deſign in imploying this 
Inſtrument was, that having well 
filld the internal cavity with water, 
and forc'd in the ſcrew as far as it 
could be made to go, the Inſtrument 
thus charg'd with water, might be 
expos'd to the higheſt degree of Cold 
we could produce, For having thus 
ordered the matter, we thought we 
might expect, either that the water 
how much ſoever we heightned and 
lengthned the Cold, would nor freez 
at all, being hindred from the Ex- 
panſion belonging to Ice in compari- 
ſon of water ; or, if it did freez, that 
one of theſe two things would hap- 
R 3 pen, 
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pen, etther that rhe expanſive force of 
that little water, would by forcing 
{ſuch an Iron Inſtrument, manifeſt its 
ſtrength ro be ſtupendious, or by not 
breaking it, preſent us with ice with. 
out Bubbles, or art leaſt not rarer and 
lighter, then the water it was made 
ot ; bur for wantof a ſufficient Cold 
our defigns ſucceeded nor, fo as to 
fatisfie us, though we more then 
once attempred it, For the great 
thickneſs of the Iron being confider'd, 
we were not ſure that the watersnot 
freezing, might not proceed rather 
from the thickneſs and compactneſs 
of the metal, then from 1ts reſfiſtence 
ro the . expanſion of water. And 
therefore we muſt ſuſpend the infe- 
rences, this Experiment may afford 
us, till we have opportunity to make 
trial of it, with a Cold not only vc- 
ry intenſe; but durable enough, the 
want of: which laſt circumſtance 
keeps us from daring to build any 
thing on our Experiment. 

10, And here we may take notice, 
that it may be an inquiry, more wor: 
thy a Philolopher, then eafie for? 
him, whence this prodigious force, 

We 
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we have obſerv'd'in water, 'expanded 


by-glaciation, ſhould proceed, For 


if Cold be: bur, as the Carteſiazs 
would have, a privation of Heart, 
though by the receſs of that Ethereal 
ſubſtance, which agitated the little 
Eel-like particles of the water, and 
chereby made them compoſe a fluid 
body, it may cafily enough be con- 
ceiv'd, thati they ſhould remain ri 
cid in the Poſtures whereinthe Ethez 
real ſubſtance - quitted them, and 
thereby compole an unfiuid Body like 
Ice: yet how - theſe | little Eels 
ſhould by 'that receſs: acquire as 
ſtrong an endeavour outwards, as if 
they were ſo many little ſprings, and 
expand themſelves too with fo ſtus 
pendious a force, is thiar” which does 
not ſo readily appear,. And on the 
other {ide in the Epicurean way of ex- 
plicating' Cold, though -the Pheno- 
menon ſeems fomewhar leſs difficult ; 
yer it is not axall cafie- tobe-ſalv'd :; 
For though, granting the- Ingreſs of 
{warms of Cold Corpulcles, the Bo- 
dy of water. may be ſuppos'd to- be 
thereby much fwell'd and expanded, 
yet- beſides that - theſe Corpulcles 
X 3 ſteal- 
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ſealing inſenſibly into the Liquors 
they infinuate themſelves into, with- 
out any ſhew of boiſterouſneſs or vio- 
lence, 'tis not ſo eaſje to conceive 
how they ſhould diſplay fo ſirxangea 
force againſt the ſides ot thoſe firong 
veſſels that they break, when they 
may as freely permeat or enter them: 
befidesthis, I ſay, we obſerve that in 
Oyl, which requires a far greazer des 
gree of Cold to be conpeal'd to a 
good degree of hardneſs, the ſwarms 
of frigorifick Atoms that invade it, 
are ſofar from making it take yp 
more room then before, that they re- 
duce it into leſs, as may appear by 
thoſe former Experiments which maz 
niteſted, that Cold does not expand, 
either oyl or uncongealable Liquors, 
þur condenſe them, | 


11. After what I have thus largely 


delivered, concerning the expanſive 
endeavour of freezing water, I hope 
I may be allow'd. to leave to others 
{ it they ſhall think ic worth the la- 
bour ) the proſecution of the like Ex- 
periments upon Wine, Milk, Urine, 
and other Liquors aboynding with 
Aqueous paxts, concerving Which 
= TTL WE 
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we ſhall only in general remind thoſe 
that may have forgotten it, That by 
ſome of our Experiments it appears, 
that ſuch Aqueous Liquors are expan- 
ded by congelation, and, that their 


| endeavour outwards is conſiderably 


forcible, ſeems more then likely 
from what we formerly noted out of 
the Dutch Voyage to Nova Zembla, 
where 'tis related, that by the ex- 
treme Cold, both {ame of their other 
Barrels, and ſome of thoſe that were 
hooped with Iron, were, . as they 
ſpeak, frozen 11 preces, that is, ac- 
cording to our Conjecture, burit ro- 
gether, with the Hoops, whether of 
Wood or Iron, by the expanſive force 
of the impriſon'd Liquors .broughe 
to freez, 

12, To which I ſhall add, that 
when I asked an Ingenious perſon, 
whether in Rgſs/2, where he liv'd a 
good while, Beer and Vine did nor, 
when brought to —_ break 
the veſſels they were frozen in; He 
Anſwered, That he had not obſerved 
wooden veſſels to have been broken 
them, ( perhaps becaule of their yields 
ing ) but glaſs and ſtone Bottles often, 
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Experiments touching a New 
. way of eſtimating the Expan- 
 ſeve force of Congelation, © 


and of highly compreſſing 
Air without Engines. 


Here is yet another way, that 

bh I bethought my felf of, at 
once to meaſure the force wherewith 
freezing water expands it ſelf, and to 
reduce the Air to a greater depree of 
condenſation, then I have. as yet 
found it brought to by any unqueſti- 
onable way of compreſſing it : But 
whereas by this method to determine 
exactly the Expanſive force of the 
water, 1t were requiſite not only to 
know the quantity of the water, and 
that of the Air expoſed to the Cold, 
bur to make the Experiment in veſſels 
conveniently ſhapd to meaſure the 
Dilitation 
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Dilatation» ob: the one, atid the-com. 
preſſion of*the orher z - our Experi- 
ments/ being: made 1n'a* place whero 
we were ngt-providedof luchglaſſesy 
we were not /able-tro make our trials 
ſo inftructive and fatisfaRory, aselſe 
we might have done nevertheleſs 
we ſhall not ſcruple ro-fubjoyn thofe 
of them, that we find noted down 
among our ColleQions, allowing 
our ſelves to-hope,that will not be un» 
acceptable or appear impertinent,not _ 
only upon the account of their novel- 
ty, but for two other xeaſons, 

2, The firſt, becauſe though they 
donot accurately define the Expan- 
five force offreezing water, yet they 
manifeſt, thar it is wonderfully grear, 
better perhaps then any Experiment 
that has been hitherto prailed (nor 
toſfay, thoughtiof ) as may appear by 
comparing what we have delivered 
in another Treatiſe, ' of the great 
force requiſite tro comprefs Air con- 
fiderably, with the great compreſh- 
on of Air that has already been this 
way effected; | | 

3. The ſecond, becauſe this new 
way affords us one of condenſing or 

ir 
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Air much farther then hitherto it has, 
by any method I have heard of, been 
unqueſtionably reduced, I ſay, us- 
queſtiouably, becauſe though the di- 
ligent eMerſenn, and others, ſeem to 
have conceived himſelf, to: have re- 
duced it inthe wind-Gun into a very 
narrow room, yet beſides that, by 
our Expedient, we have compreſſed 
it beyond what theſe Ingenious Mer 
pretend to; Beſides this,. I ſay, I 
have long much queſtioned, whether 


the way of compreſſing Air in a 


wind-Gun, which both they and we 
have imploy'd, may ſafely be relied 
on; for the oyl or ſome other ana- 
logous thing, that is wont this way to 
beimploy'd, and the overlooking of 
ſeveral circumſtances, that are more 
neceſſary to be taken into diligent 
conſideration, then wont to be ſo, 
may eaſily enough occaſion no ſmall 
miſtake in aſſigning ſo great a degree 
to the compreſſion of the Air ; but 
our Exceptions againſt this way of 
meaſuring it, may be more oppor- 
eunely diſcours'd of in another place, 
And therefore we will now proceed 
to take notice, that of the two known 
EF C _ ways 


_ , 


3) 


ways Of compreſling Air, the clear- 
eſt and moſt {atisfaory,. ſeems to be 
that which is performed in the wind 
Fonntain, as tis commonly called, 
where yet I have ſeldom, if ever, 
ſeen the Air, { that I remember )by 
all the violence men could uſe to ſy- 
ringe inwater,crowdedinto fo little as 
the third part of the capacity of the 
veſſe!, And an 'ingenious Artificer, 
that makes. ſtore of theſe Fountains, 
being conſulted by me, abour the fur- 
ther compreſſing of Air in them, he 
deterr'd me from venturing to try it, 
by affirming to me, that both he and 
another skilful Perſon of my Ac- 
quaintance, had like: to. have been 
ſpoiled by ſuch attempts; for endea- 
vouring to urge the Air beyond a mo» 
derate degree of compreſſion, it not 
only burſt ſome Fountains made of 
Glaſs, but when the Attempt was 
made in a large, but thick veſle], 
made of ſtrong and compact Flan- 
ders Earth/the ſame with that of Jugs 
and fone Bottles) the veſſel was b 

the over-bent ſpring of the Air bur 

with a horrid noiſe, and the pieces 
thrown off. with that violence, __ 
1 


Decemb. 
the 13, 


An _u Ju... 

ASS 7 J ST. A 

+ . Con cect; 3 artlac,} = : 
% 38> 


if they had hit him,- or" his- Friend 
chat affifted him in the- Experiment, 
they mighthave maimedhim, ifnox 
killed him out right, fo that the 
greateſt unqueſtionable Compreſſion 
ofthe Air feems to have' been that, 
recorded in the FitthChaprer of our 
Defence againſt: the Tearned ' Linus; 
where nevertheleſs, we could reduce 
the Air by the weight 'of a 'Cylindet 
of Mercury of about '100, inches, 
( which 'conſequently might 'near 
countervale' a Cylinder: of: fix {core 
foot of water) but into a- little leſs 
then a fourth part of its uſual extent; 
but how much further the' Air may 
be compreſſed by our new purpoſed 
way, it is now time to ſhew by the 
enſuing notes,” of which'we'have 6 
omitted any that we could -find, both 
that ſome {cruples, which might elle 
ariſe about'-rhe way we tmployed, 
may be prevehted, of fatisfied; -and 
that the way, we itmployed in pradtt 
fing this method, might' by ' ſome vas 
riety of Examples be-the better ut- 
derftood. ' (ERTER 

© 4. | We [took a latge glaſs-Egy, 


With a Cylindrical fiem--about the 


bigneſs 
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bigneſs of my middle finger, and 
pouring in - water, till ic reach'd 
about a fingers breadth higher then 
the bottom of the ſtem, we ſer it to 
freez in ſnow. and ſalt, for ſome 
hours, with the ſtop of the ſtem 
{ which was drawn out into a very 
{lender pipe almoſt at right angles 
with the ſtem ) open, and there left 
it for ſome-hours, and the water was 
riſen betwixt {ix and a half, and ſeven 
inches, This we did in order to ano- 
ther Experiment, bur then eaſily and 
pimbly ſealing up the flender pipe 
above mentioned, that the Air in the 
ſtem might not be heated, we ler it 
continue in the ſnow, ſometimes ad- 
ding freſh for about, 24, hours to obs 
ſerve, to what degree the water, by 
expanding it ſelf, would compreſs 
the impriſon'd Air, The length of 
the Cylinder of Air to be condens'd 
at the time of the ſealing, was ( ac- 
counting by Eſtimation tor the ſlen- 
der pipe newly taken. notice of) al- 
moſt 9; inches, "This ſpace we ob- 
ſerved the aſcending water as the ice 
increas'd below, to invade by: -de- 
prees : ( for we watch'dit, and mea- 
{ur'd 
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ſur'd it from time to time ) ſo mtich, 
till ar length the water reach'd to 8, 

. inches and almoſt, above the ſtati- 
on ( which we had carefully mark'd 
with a Diamond ) in which we found 
it, when the glaſs was ſeal'd up, 
leaving but about an inch of Air at the 
top, ſo that of the whole ſpace be- 
fore poſſeſs'd by the Air, the water 
had intruded into near nine parts of 
ten ; then being partly apprehenſive 
the glaſs would hold no longer, but 
have its upper part blown off, as it 
happened to us a little before with 
another veſſel, and partly being defi- 
rous totry that which Gllows we 
leiſurely inverted the glaſs, that the 
Air might get up to the ice, for all 
the water in the ſtem had been pur: 
poſely kept unfrozen, and having 
provided a Jar to receive the water 
that ſhould be thrown out, we broke 

the {lender pipe which we had ſeal'd 

up, and immediately as we expedted, 
the comprefled Air with violence 
and noiſe, blew our of the ſtem into 
che Jar about ten inches of water, 
which was ſomewhat more ( between 


halfan inch anda whole inch, by = 
on 
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ſon of the Impetus of the ſelf expand- 
ing Air ) then the ſpace poſſeſs'd by 
ati- | the Air, before it began to be com- 
rkd preſsd, And beſides this, ſuch a 
und | firange multitude of Bubbles, thar 
up, | were formerly repreſs'd, did now get 
the | liberty to aſcend from the lower 
be- | partsofthe glaſs ro the top of the re- 
ater | maining water, that it ſomewhat 
s of | emulated that which happens to bot- 
five & led Beer; upon the taking out of the 
bu Y Cork, N.B, when the Air was com- 
s it | preſſed beyond ſeven inches, we obs 
vith {crvddivers times, that the inſide of 
lefi- | the glaſs poſleſs d by the Air, and 
we neareſt to the water, was round as 
the | bout, to a pretty height, full of very 
all } little drops like a ſmall dew, but 
ur: when we came to break the glaſs, 
ing | Wetook noe ſuch notice, whether the 
cr | Tifing water had lick'd them up, or 
oke | their concourſe made them run down 
al'd | intoit, or for ſome other reaſon, we 
ted, | determine nor, ] 
eAnother. 
into 5, { We took a fingle vial filled —— 
ter, | With water, abour half an inch above 
een | thelower part of the neck, and lea- 
reas | Ying about two inches of Air inthe 
; remains 
i 
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Femaining part of the neck, which | 
was drawn out into a ſlender pipe, 
like that of the glaſs laſt mentioned, 
we ſcal'd it up, the Air being fir 
well cool'd, and expoſing it to treey, 
we oblerv'd a while after, that ithad 
by gueſs condens'd the Air into leſſer | 
room. A while after, being in anc- 
ther Chamber, we heard a conſide- 
zable noiſe, and imagining what: i 
was, we went directly to the glaf, 
whoſeupper part conſiſting of abou 
an inch of theneck, beſides the flen- 
der pipe, we found had been blown 
off tromthe table upon the ground, 
the body and part of the neck remain- 
ing in the ſnow; butthis glaſs was of 
a mettal that uſes ro be more' brittle 
then white glats. ] 

Another, 

6. [ A round 'white glafs, almoſi 
fll'd with water, was feal'd up with 
care to avoid heating the included 
Air, which amounted to a Cylinder 
of about two inches and 7; after a 
while the water ſwell'd and comprel- 
{ed the Air almoſt two inches, that 
is full ewo thirds: and then ( as we 


conje&ur'd, becauſe the ſnow reach- 
ing 
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ing too high,. froze itinthentck ) we | 


=> . found the glaſs crack'd in many pla- 
pe, 

Ned cesof the Ball, and the top thrown 
firk off at ſome little diſtance from it, 7 


Another, 
7. [ Alarge ſingle vial ſeal'd, in 
whole neck the Air was not condens'd 


fler ; 
1no- to half irs former room, juſt as we 
-de. WI were going to.-break it under water, 
__ to obſerve the ſally of the compreſs'd 


Air, ſuddenly blew off with a good 
noiſe, and threw from the table al 


_ moſt the whole-neck of the' Vial in 
"_—_ one intire piece, which is. near four 
nd, inches long, andat the Baſzs above an 
FA inch broad, |] 
of 8. | Aglaſsabout the bigneſs of a 
tle Turkey Egg, and of an oval form, 
with a Neck almoſt Cylindrical, bur 
ſomewhat wider at the lower then 
of the upper part, was filld with wa=- 
th ter, till there was left inthe neck four 
ed inches and a half, whereof rhe laſt 
wu quarter of an inch, and alittle more, 
4 was much narrower then the reſt, bez 
af. ing drawn into a conical ſhape, that 
at it might be eaſily ſeal'd at the Apex ; 
ve along this Cylinder, from the ſurface 


oithe water, to the top of the glaſs, 
| Y Was 
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was paſted 'a lift of Paptr, divided 


into inches and quarters,.and thenghe 
glaſs being caretully: and-expeditions 
ly ſeal dup by.tlie Hame :ot acandle, 
we obſervd, that by holding the 
glaſs a while ina warm:band, anda 
room where there was! a.'good fire, 
che water was {well'd up ncar a quar- 
ter of an inch, but -placing the glals 
amongſt ſolid pieces af ice mixt with 
falt, the water quickly. began to ſub, 
ſide upon the Infrigidation,. anda 
while after beginning tofreez, it be- 
gan to ſwell, and-by degrees com- 
preſs d the Air, tilEit had crowdedit 
into leſs then a 17, paft, :by what 
feem'd indiſputable, for 'by .eſti- 
mate, itſcem'd to ſome, to be'-crow- 
ded into leſs then a 20. part, if not a 
 muchlefler part of the room it for: 
merly poſleſs'd,. which difference of 
Eſtimates, notwithſtanding the div1- 
ded Paper, proceeded from the 
change of the figure of the upper end 
of the glaſs, from the Cylindrical, 
and to ſhew that there was no leak at 
the place where the glaſs was feal'd; 
beſides, that by prying diligently, 
we could diſcern none ; beſides _ 
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[ ſay, when the preſſure-of the thus 
crowded Air grew too ſtrong for the 
reliſtence of the glaſs, ir burſt with a 
noiſe, that miade us come to it from 
ſeveral places of the houſe ; the veſſel 
broke not in the Cylindrical part (as 
I may fo ſpeak) but in the oval, the 
whole pipe with the feal'd end re- 
maining entire, the ice appear'd full 
enough of Bubbles, which made ir 
white and opacous, and the water 
that had aſcended into the neck, upon 


the breaking, was all driven out of 


it, ] 


Thus far our Colle&ions, but be- 


_ cauſe we had in another glaſs, where 


the operation was ſooner diſpatch'd, 
an opportunity of watching & obſcr- 
ving ſomewhat more exactly, we 
will add, 

9, That the laſt, and poſſibly the 
beſt Experiment we had of compreſ- 
ling Air by freezing, was made ina 
ſhore and ſtrong glaſs: Egg, whoſe 
ball was very great in proportion to 
the ſtem, that the expanding of the 
water might have the more forcible 
Operation : This veſſel being exactly 
leal'd, and having a divided liſt of 

V.2 paper 
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paper paſted along the ſtem, was ſet 
co treez with ſnow ( Or ice ) and (alt, 
and the contain'd water d1d quickly 
begin to.crowd the Air into a leſſer 
room, and for a good while aſcend. 
ed very faſt, till at length it having 
thruſt the Air into ſo ſmall a part 
the Cavity of the pipe, that we vehe: 
mently ſuſpeed there might be ſome 
unheeded flaw or crack of the glaſs, 
at which the Air had ſtollen our, we 
drew nearthe veflcl, and atrentively 
prying all about ir, to try if we could 
diſcover any ground of our ſuſpition, 
we found ( as far as the divided liſi, 
and other circumſtances could inform 
us ) that the Air (ſuppoſing none of 
it to have got away ) was reduc'd by 
our Eſtimate into the 19, part ofthe 
ſpace -it poſſeſs d before. And this 
our curioſity prov'd not unſeaſonable, 
tor whileſt we were narrowly ſurvey: 
ing the glaſs, to ſpy out ſome flaw in 
it, we were quickly ſatisfied there 
had been none, by a huge crack made 
upon the Eruption of the included 
Air, whoſe ſpring being by 1o great 

a compreſſion made roo firong for 

the glaſs to reſift, it did with a great 

noue 


— 
ay 
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noiſe break the ball of che glaſs into 
many pieces, throwing the untrozen 
part of the water upon me, and alſo 
throwing off the ſtem of the Egg, 
whichyet I had the good fortune to 
recover intire, and which I yet keep 
by meas a rarity, 

10, Thus far we then proceeded in 
compreſſing the Air, which being 
done in veſſels Hermetically feal'd, 
where no Air can get in or our, ſeems 
tome a more unexceptionable way, 
then thoſe that have hitherto been 
thought of, But further, we could 
not then proſecute it for want both of 
convenient glaſſes, and of ice or 
ſnow, of which if we were provided, 


 andparticularly of ſtrong glaſſes, we 


ſhould little. doubt of reducing the 
Airto a yet more conſiderable de- 
gree of compreſſion, 

11, Wemay addon this occaſion, 
that we look'd upon the ſame way as 
ſomewhat leſs unpromifing then 
others, that have been hitherto us'd 
to try the compreſſion of water ; for 
though hitherto neither the Experi- 
ments of Ingenious Men, nor thoſe 
made by our ſelves have fully ſatisf'd 

43, us, 
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us, that water admits any more com- 
preſſion, then it may ſuffer upon the 
account of the little parcels of Air, 
that is. wont to be diſperſed among 
it, yet the unſuccesfulneſs may per. 
haps ( for I propoſe it but as a mere 
conjecture ) be imputed to the po- 
rouſneſs of the veflels, wherein by 
the ways already praciis d, the Ex- 
periment muſt be made, whereas in 
this new way of ours, not only the 
force wherewith the comprelſs'd Air 
p__ upon the water, grows at 
engthto be exceeding great, and is 
appli'd not with a ſudden mpetus, as 
when a Pewter veſſel is knock'd with 
a Hammer, but by flow and regular 
degrees of increaſe, but the water is 
kept ina veſlcl impervious to its ſub: 
tileſt parts, ſo thar it may indeed 
crack the glaſs, but cannot get outat 
the pores, as water compreſsd is 
want todo at thoſe of metalline vel- 
fels. The proſecution of this Expe- 
riment to bring it to any thing of Acz 
Eurateneſs, Wwe omitted, partly 
through forgetfulneſs and Avocati- 
ons, and ſometimes for want of con- 
vepiency to try it, Butby the firſt = 

| the 
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the lately mention'd Experiments, 
about the .condenſation -of. Air, .ir 
ſeems by, the ſtrong multitude of 
Bubbles, which upon the breaking of 
the glaſs appear'd 1n the water that 
had been comprelis'd berwixt the Air 
and the Icc, that thoſe two Bodies 
had very violentiy compreſs'd it; 
and this we are the more apt to be- 
lieve, becauſe that another time, 
when we had ſeal'd up ſome Air, and 
water ina glais-Egg, and permitted 
the water to {well by the operation 
of the Cold, bur till ic had reduc'd 
the Air, included with it, to about 
threequarters of the ſpace it poſleſk 
before, even. then (I ſay) ro try 
whether the {ubjacent water were not 
alſo compreſs'd by the Air it urg'd, 
we broke off the ſeal'd Apex of the 
glaſs, and perceiv'd, as we expected, 
the water toaſcend, and that to the 
height of a quarter of an inch, as we 
found by meaſure, Bur ſuch trials 
having not been, as we juſt now ac- 
knowledg'd, duly - profecuted, we 
ſhall at preſent content our ſelves to 
have nam'dthis way of attempting the 
compreſſion of water, without grounds 
Ing any Inferences upon ir. 
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Title XII. 


Experiments and Obſerwations 
touching the:ſphere of Aci- 
| vity of Cold. 


1,,F*He ſphere of ARivigy of I the 
Cold, or to ſpeak plainer, W Me: 


Cold, 
to diff 
we lec 
ſenſib 


the ipace, to whoſe extremities every ma} 
way the aGtion of a Cold body is able in | 
to reach, is a thing very well worth obl; 
the enquiring after, but more diffi- iro 
culr to find, then at firſt one would wil 
1magine : For to be able to aſſign the do 
determinate limits, within which, and Yn 
not beyond them, a cold Body can Tt 
operate, ſeveral things are to be ta- Ei 
ken into conſideration; as firſt, what . ac 


the degree of Cold is, that belongs in 
to the aſſigned Body : For it ſeems W 


| ratjonal to conceive, that. if a cold q 
Body as ſuch, have a diffuſive vertue, ci 
thoſe that have greater degrees of IN \ 


Cold, 


i 


wn 
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' Cold, as Ice and Snow, will be able 


to diffuſe it ro a greater diſtance, as 
weſcethat a coal of Fire will caſt a 
{enfible heat much further then a 
piece of wood, that is heated without 
being kindled, Secondly, the Meat- 
am through which the Diffuſion is 
made, may - help to enlarge the 
Bounds, or ſtraiten the Limits of it, 
as that medium is more or leſs diſpos'd 
to receive Or totranſ{mir the Aion of 
the cold Agent, Thirdly, Not only 
the Confiſtence, and Texture of the 
Medium, but its Motion, or Reſt 
may be conſidered in this cale, For 
in froſty and ſnowy weather, men 
obſerve the winds that come from 
frozen lands, to blow more cold, then 
winds from the ſame Quarter would 
do, in caſe there were no Ice nor 
Snow in their Paſſage, Fourthly, 
There may be made very differing 
Eſtimates of the Diffuſion of Cold, 


according to the Inſtrument that 1s 


imploy'd toreceive, and acquaint us 
with the Action of Cold, For a li- 
quor or other Body may not appear 
cold to him, that examines it with a 
Weather-glaſs, whileſ& he ſhall feel 


it 
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it cold with his hand z and,as we elſe. 
where alſo note, to' that ſenſory ir 
ſelf, as 'tis variouſly diſpos'd, the 
ſame obje& will ſeem. more or leſs 
cold z ſo much may the Preditpofitj- 
on of the Organ impoſe upon the un- 
Skilful or unwary, Fitthly, The ye- 
ry bulk of a cold Body may very 
much inlarge or leflen' its ſphere of 
Activity, as we may have occaſion 
to ſhew ere long. And defides there 
may be divers other things, that may 
render it very difficult to afcertainany 
thing in this matter, And therefore 
I ſhall reſerve chem tor other oppor- 
runities, 'and obſerve now in general, 
that in ſuch ſmall parcels of Ice it 
ſelf, as in our Experiments we arc 
wont to deal with, we have found 
the ſphere of Activity of Cold & 
ceeding narrow, not only in com 
pariſon of that of heat in fire, butin 
compariſon of the Atmoſphere, it] 
may ſo call it, of many odorous Bo- 
dies, as Musk, Civet, Spices, Roſes, 
Wormwood, Aſſa dulcts, Aſſa fetial, 
Caſtoreum, Camphire, and the like; 
nay, and even in compariſon of the 
ſphere of ARivity of the more vigo- 
rous 
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rous Loadſtones, infomuch that we 
have doubted, whether | the ſenſe 
could diſcern a cold Body, - otherwite 
then by immediate Conta& ? 

2, And to examine this, having 
taken a piece of Ice, we did not find 
vpon trials, that I partly made my 
ſeif, and partly caus'd in my preſence 
to be made by others, thar if a mans 
Eyes were cloſe ſhur, he could cer- 
tainly diſcern the Approach of a mo- 
derately fiz'd piece of Ice, though 
held never ſo near his fingers ends, 
Nay, which is more conſiderable, 
having had the curiolity ro make the 
Trial, with one of thole very ſenſible 
Thermoſcopes I have formerly men- 
tion'd ( wherein a pendulous drop of 
liquor plays up and down in a flen- 
der pipe) I found, that by holding it 
very near to little Maſſes of ſnow 
(ſomewhat compacted too ) the mo- 
vable drop, did not betray any ma- 
nifeſt operation of ſo cold a neigh- 
bouring Body ; but if the glaſs were 
made to touch the ſnow, the effe& 
would then be notable, by the haſty 
deſcent of the pendulous drop, or its 
motion towards the obtuſe'part of the 

Inſtru- 
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Inftrument, in caſe that were ' ng 
perpendicularly, but laterally ap. 
plid to the ſnowy Lumps, But this 
languidneſs of operation, may per- 
haps proceed in great part from the 
ſmallneſs of the Pieces of Ice that 
were imployd: For hearing of a 
Merchant, that had made divers Ob- 
ſervations about Cold in Greenland, 
I defir'd, by the mediation of a very 
learned Friend, to be inform'd, whe. 
ther or no in the night they could per: 
ceive thoſe vaſt heaps, or rather 
mountains of ice, that are wont to 
float up and down in. that Sea, by 
any new and manifeſt acceſſion of 
Cold, and was inform'd by way 
Anſwer to that Queſtion, that being 
at ;Sea, they could know the ap- 
proach of Ice, as well by the increaſe 
of Cold, as by the glaring light 
which the Air ſeem'd to receive from 
the neighbouring Ice, | 
3. But that which makes me ſul 
peR, that there may in this account 
be ſome miſtake, is, that I have not 
yet met with any like obſervation in 
any of the voyages into gelid Cli- 
mates, that I have had occaſion to 
| peruſe, 


ws 8 T_ ] 
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peruſe, though in ſome of them the 
Navigators frequently mention their 
having met with vaſt rands ( as ſome 
call them ) and Iſlands of, mountain- 
ous ice in the night, And 'tis, as I 
remember, the complaint of one or 
two, if not more of them, that the 
Ship lay cloſe by ſuch vaſt pieces of 
ice, without their being aware of ir, 
by reaſon of the togs. By which it 
ſeems that there was no ſenſible Cold 
diffuſed to any conſiderable diſtance, 
whereby they might be advertiſed of 
the unwelcome neighbourhood even 
of ſo much ice : But poſſibly the ap- 
proach of far ſmaller maſſes of ice, 
would have been ſenſible to them in 
ſuch a Climate as ours, where the 
organs would not have been indiſpo- 
ledto feel, by a long accuſtomance, 
ofany thing near ſo intenſe a degree 
of Cold, as that which then reigned 
in thoſe Northern Seas, 

4, Whileft we were conſidering 
the Difference, betwixt the operati- 
onsof even the Coldeſt Bodies at the 
very neareſt Diſtance, and upon im- 
mediate ContaQ, we thought it an 
Experiment not altogether unworthy 
tO 
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fo be tri'd, whether, though ice and 
ſnow alone, that is, unaſſiſted 
ſalts, would not in ſome of our for. 
merly mention'd Experiments treer 
water, through the thickneſs even of 
a thin glaſs, they may not yet doir 
when the water 15 immediately contj. 
guous to them, And I remember, 
that we took a conveniently ſhap'd 
Glaſs, and having frozen the contain, 
ed water for ſome hours, from the 
bottom upwards, till the ice was 
grown to be of a confiderable thick- 
neſs, we mark d, what part of the 
glaſs was poſlels'd by the unfrozen 
water, and then removing the vefſe] 
fo a little Diſtance from the ſnow, 
and falt, #t ſtood in before, we letit 
reſt there, to try whether the ice 
would freez any part of the contigu- 
ous and incumbent water ; but ſome 
inrervening accidents hindred us from 
being able to derive any great ſatisfa- 
ion one way or other from our tr1- 
al, 

5. Wherefore we ſhall add by way 
of Compenfation, that the diligent 
Olearias relates, that at 1ſpahan, the 
Capital Ciry of Perſia, _— = 
cate 
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ſcated in.a very hot::Climate, and 
though-it ſeldom freez. there above a 


finger thick,: and the-/ice melt pre- 
ſently ar Suncrifing, yet the Inhabitants 
have : Conlervatories, which they 
furniſh - with folid. pieces of ice: ofa 
good thicknels, - only -by pouring ar 
nighr great ſtore of water at conveni- 
ent intervals ofrime, ' upon a ſhelving 
floor ot Free-ſkoneor Marble, where- 
on, as the : water funs, over it, ':the 
moſt diſpas'd of its parts, are in their 
paſſage arreſted, ;and-frozen. by the 
contiguous ice, which' by this means 
(ſays my learned Author ) may''be 
brought in ewo or three. ſucceſſive 
nights, to'a. very conſiderable thick- 
nels. | , 
6, We ſeveral times: gave order 
to have this Experiment tried in £zg- 
lard, but partly through: the negli- 
gence of thoſe we imploy'd, and 
partly upon the {core of intervening 
circumſtances, our expectation was 
but il] anſwered; And in this-cafe 
I mention ztervening circumſtances, 
becauſe having caus'd a fervant to 
pump inthe night, upon a not very 
thin plate of ice, that was laid ſhel- 
| _ ving 
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ving upon 2 Board, and another fla 
ptece of Ice being about the ſamerime 
laid under a place, where water der. 
ved from a neighbouring ſpring, is 
wont continually to drop, he brought 
me word, that not only in this laſ 
nam'd place, the ice melted away, 
but that under the pump, inficad of 
increaſing in thickneſs by the waters 
running over it, it was -thereby ra- 
ther difſolv'd, - At which ſomewhat 
wondring, I went in the morning my 
{elf ro the pump; and caufing a good 
Hake of ice tobe in a convenient po- 
{tore plac'd under it, I obſerved the 
water as it-came out of the pump, 
and was falling on the ice, to ſncal: 
as if the depth ofthe Well had made 
the water, though very Cold to the, 
touch, ſomewhat warm in compari- 
ſon of the ice, and thereby fitter to 
reſolve then ro increaſe it 5 ( which 

inconvenience may be prevented by 

ſuffering the water of deep Springs 
and Wells, to ſtand to cool in the 

Air, before it be put to the Ice, ) and 

this, though: the neighbouring Air 

were, as I found by manifeſt proofs, 
lo cold, that I was nor tempred to 
1mpute 


great quantity of ſnow; aud having 
| Z 
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impute the unſuccesfulneſs of the Ex- 
periment, rather to its want of a fuf- 
ficient coldneſs, then- the water's : 
So that till I have an opportunity of 
making a further Trial, I cannor fay 
more to the Perſtan way of augment- 
ing ice, Bur to proceed, our having 
met with bur an unſatisfaGtory Ac 
count of this Experitaent, which we 
were the more troubled at, becauſe 
this ſeem'd a promiſing: way of rrys 
ing that, which otherwiſe is not ſo 
eafily reduc'd to Experiment; for 


the Temperature of the Air, muſt be 


ſeriouſly confider'd in affigning the 
Cauſe of divers trials, that may be 
made for the reſolving of the ſame 
Queſtion, For to omit other Ex- 
amples, here in Ez2land we find, that 
water poured on ſnow, 15 wont to 
haſten the Diſſolution of it, and not 
to be congeal'd by itt 3 whereas ha» 
ving inquir d of an Ingenious Perſon, 
that livd a good while among the 


Ryſs1ans, he inform*d me, that it was 
their uſual way to turn water and 


(nowinto ice, by pouring a conveni= 
ent Proportion of that liquor inro'a 


allo 
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alſo inquir'd, - wether ice had not 
the like operation, he told mc, that 
twas uſual, and he had ſeen it pra- 
Qis'd in Auſcory, to cement Ice tg 
Buildings, and other things, and al, 
ſo to caſe over Bodies, as it were, 
wath Ice, by gradually throwing wz. 
ter upon them, But I doubt, whe. 
ther that Effe& be to be aſcrib'd bare. 
lyto the Contiguity of the Ice, be. 
cauſeTlearn'd of him, that this way 
of increaſing ice is praQis'd in very 
froſty weather, when water thinly 
ſpread upon almoſt any other Body, 
would be frozen by the vehement 
ſharpneſs of the Air, 

7. The Glaciations, that nature 
unguided by Art, is wont to make, 
beginning at thoſe parts of Bodies, 
at which they are expos'd to the Air, 
it uſually happens, that they free 
irom the upper towards the lower 
parts, But how far in Earth and 
Water (the moſt confiderable Bo- 
dies, thatare ſubje& ro be frozen) 
the froſt will pierce downwards, 
though for ſome hints,it would afford, 


worththe knowing, is not eaſie to be 


defin'd, becauſe the deepneſs & - 
wk iro 


froſk 
goree- 
the C 
as all 
tion C 
ſer te 
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Hiſtory of Cold altogether uncontribu- 
| L 2 
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froſt may be much varied by the de. 
ree Of Coldnefs in the Air, by which 
the Glaciation ſeems to be. produc'd, 
35 alſo by the greater or lefler Dura- 
tio of the froit, by the looſer or clo- 
ſer texture of the Earth, by the na«+ 
tre of the Juices wherewith the 
Earth is imbu'd, and by the conſticu- 
tion of the ſubjacent, and more inter- 
nal parts of the Earth, fome of which 
{end up either actually watm, or po- 
tentially hot and refolving ſteams, 
ſuch as thoſe that, make corroſive li- 
quors in the bowels of the Earth ; ſo 
that the froſt will not ſeiz upon, or 
atleaſt cannot continue over Mines ; 
and I have ſeen good large (copes of 
land, where vaſt quantities of good 
Lime-ſtone lay near che ſurface of the 
Earth, on which 1 have been aflurd 
by the. Inhabitants, that the ſnow 
will notlye, There are divers other 
things, that may vary the depth ro 
which the froſt can penetrate jnto the 
ground, (I ſay, into the ground, 
becauſe in moſt caſes it will pjerce 
deeper into the water.) Bur yet 
that we may not leave this part of the 


ted 
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ted to, we will add ſome of our 
Notes, whereby it will appear, that 
in our Climare the froit pierccs tar 
leſs imo the ground, then many are 
pleas 'd to think. 

8. The notes I find about this mat. 
ter are theſe that follow, which ] 
tranicrib'd unaltered, becauſe twere 
tedious, and not worth while toadd 
the way we imploy'd, and the cau. 
tions we us d in making the obſerva; 


tions, but we ſhall rather intimate, | 


that the following trials were made 
in a Village about two miles from 
great City, 

[ 1. 7an,22, Aﬀter four nightsof 
iroſt, that was taken notice of for ve- 
ry hard, we went into an Orchard, 
where the ground was level, and not 
covered with graſs, and found by 
digging, that the froſt had . ſcarce 
pierc'd into the ground three inches 
anda half. - And ina Garden nearer 
the houſe, we found not the Earth to 
be frozen more then two inches be- 
neath its ſurface, 

IT. Nine or ten nights ſucceſſive 
froſt froze the graſleſs ground in the 
Garden, about fix inches and a hall, 

| or 
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or better in depth, and the graſleſs 

round in the Orchard, where a wall 
theicer'd it from the ſouth Sun, to 
the acpth of abour eight inches and a 
half, or better. ] 

[ February the 9g. we diggd in an 
Orchard near a wall, that reſpeas 
the North, and found the froſt to 
have picrced the ground about a foor 
and two itiches, at leaſt above a foot : 
This is the eight day ſince it was 
about cight inches and a hals. ] 

[A ſlender pipe of glaſs, abour 
18, inches long, and ſeal'd at one 
end, was thruſt over night into a 
hole, purpoſely made with a Spit, 
fraight down into the ground, the 
ſurtace of the water being in-the ſame 
level with that of the Earth, the next 
morning the Tube being taken out, 
the water appear'd frozen. in the 


| whole Capacity of the Cylinder, but 


2lutle more then three inches, Bur 


irom this ſtick of ice, there reach'd 
downwards a part of a Cylinder of 
ice of about ſix inches in lengrh, the 
reſt of the water remain'd untrozen, 
though ir were an exceeding ſharp 

night, preceded by a Conftitution of 
| L 3 the 
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the Air, that had been very laſting 
and very bitter, The Earth in the 
Garden, where this Trial was made, 
we guels'd to be frozen eight or te 
inches deep, as it was in another 
place abour the ſame houſe, But if 
this Tube had not been in the ground, 
the ambient Air would have frozen 
ir quite through, ] 

- 9. Another Note much of the 
ſame import, we find in another 
place of our CalleQtions, 

- Finding that by reaſon of the mild. 
neſs of our Climate, I was ſcarce to 
hope tor any much deeper Congels 
tion of the Earth or Water, 1 aps 
plrd my ſelf to inquire of an Ingeni- 
ous Man, that had been at 24: 
whether he had obſerved any thing 
there to my preſent purpoſe, as allo 
co find in Captain James's Voyage, 
whether. that inquiſitive Navigator 


'had taken notice of any thing, that 


mightinform me, how far the Cold 
was able to freeze the Earth or W+ 
ter 1n the-Ifland of Charletoz, where 
that Quality may prabably be ſupps 


{ed torhave had as large a ſphere of 
* Akivity, as in almoRt any part _ 
4d £38 abi: 
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habitable world : And by my Inqui- 
ries] tound, that even 'in frozen Re- 
pions themſelves, a ' congealing de- 
reeof Cold pierces nothing near ſo 
deep into the Earth and Seca, as one 
would imagine : For the Traveller, I 
ſpoke with, rold me, that in a Gar- 
den in 24uſco, where he took notice 
of the thing I inquir'd about, he 
found nor the ground to be frozen 
much above two foot deep, And in 
Captain Fames's Journal, the moſt 
that] find ( and that too, where he 
gives an Account of the prodigtouſly 
tall ice they had in Fazuary ) con- 
cerning the piercing- ofthe froſt into 


the ground, 15 this, that '7he ground at Paz. 63. 
 tenfoot deep was frozen, Whence oy, 


the way we may gather how muc 
ſharper Cold may be preſum'd ror 
have reigned in that Ifland, then even 
in Ruſs#a, And as for the freezing of 
the water, He does in another place 
occaſionally give us this memorable 


| Account of it, where He relates the 


manner of the breaking up the Ice 1n 
the Frozen Sea, that ſurrounds the 
Iſland we have been ſpeaking of, 7t 


if firſt to be noted { ſays he ) that it doth pag. 86, 
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z0t.freez ( naturally) above ſix foot, the 
reſt is by accident, ſuch 18 that Ice, thit 
you may ſee here ſix fathome thick, Thi 
we had manifeſt proof of by: our digging 
the Ice out of the Ship, and by digging 
to our Anchors before the Ice broke up, 
The reſt of that account not concerns | 
ing our preſent purpoſe, I forbearto i Ex 
annex, only taking notice, that not, ri 
withſtanding - our lately mention'd | 
Experiment. of freezing water in a 

glaſs Tube thruſt. into the Ground, 


22 


yet it ſeems,. that art leaſt where 1 
Captain Fames winter'd, the. water 

was not much above half ſo thick fro- M 
zen as the Earth, But we have al- ny 
ready noted; the. indiſpoſition. ot falt- | 1 
water to congelation, and whether al 


Neth water would - not have. been & 
ceper frozen may be juſtly doubted, W 


DA. 
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happanaaanardecaneces 
© Title XIV. 


Experiments touching the diffe- 
ring Mediums through which 
"Cold may bediffus d. 


CY 


1,]N examining whether ...Gold: 

might be diffus'd through all 
Mediums indefinitely,.. notwithfjand- 
ing their CompaQnels or the Glaſe- 
nels of their Texture, i we muſt have 
a Caxe not to make. our Trials; with 
HMedimys of roo-great thicknels, Jleati, 
we miſtakingly. .\4aapute. that to-the 
Nature of the Medium which.1s ut 
deed caus'd bythe diſtance which the 
Medium puts betwixt. the Agent and, 
the Paticat, , For the mixturesgfikce 
and Snow, wherewith, we mgtle;out 
Experiments,, will/ operate bur' ata 
very {mall diſtance, though the «fM{c- 
dium refit no moxe then the common 


Air, as may appear by ſome! ofithe 


Experi- 


(346) 
Experiments recorded in this Tre. 
tile, o 

| This premis'd, we may proceed to 
relate, that having plac'd a copious 
mixture of ice and ſalt in Pipkins 
glazd within, and in white Baſons 
olaz'd both within and withour, we 
oblerv'd, that-:the outſide of both 
thoſe ſorts of veſſels was cruſted over 
with ice : though, however the bak'd 
Earth had not been-compa@, nor 
che vitrifi'd ſurfaces of a very cloſe 
Texture z the very thickneſs of the 
veſſels was fo great, that it ſeem'd it 
would fcarce have been able to free: 
ar a greater diſthiſee, 3G 

2, By the Experiments formerly 
' mention'd of freezing water in Pews 
ter bottles,” it appears, that Cold is 
able to operate through ſuch mettal- 
line veſſels, © | 

3. And this 'may be ſomewhat 
confirm'd by one of the prettieſt Ex- 
periments, that is'to' be perform'd by 
th&help-of Cola; hamely, the-ma- 
king Icy Cupsto drink in, © The way 
we'us'd was this; 'We caus'd to be 
madea-Cup-of Lattiz ( by which 1 
mean'Iron reduced into 'thin oats 
rr's 74 an 
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and tinn'd over on both fides ) of the 
ſhape and bigneſs I intended to have 
the Cup of 5 then I caus'd to be 
made of the ſame matter another 
Cup of the ſame ſhape with the for- 
mer, bur every way leſs, fo that it 
would go into the greater, and leave 
a competent interval tor warer, be- 
ewixt its Convex ſurface, and the cons 
cave of the other, This innermoſt 
Cup was furniſhed with a rim or lip, 
by which it lean'd upon the greater, 
and by whoſe help its fides and bot- 
tom were eaſily plac'd at a juſt and 
even diſtance from the {ides and bor- 
tom of the other ; but the Diſtance 
between the two botroms is made 
greater, then that between the ſides, 
that the icy Cup might ſtand- the 
firmer, and laſt the longer. The in- 
rerval between the two parts of this 
Mould being fill'd with'water, and 
the Cavity of the internal Cup being 
flFd with a mixture of ice and falr, 
( partly to freez the contiguous was 
ter, and thereby cooperate to the 
quicker making' of the. -Cup, and 
partly by its weight to! keep the wa- 
ter jrombuoying up-ſo light a Cup, ) 
t 


he 
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the external part was ſurrounded 
with ice and ſalt, whole Cold ſo po. 
werfully penetrated to the internal 
metalline Mould, that the warer was 
quickly frozen, and { the Parts of the 
Mould being disjoyn'd ) appeared 
eurn'd into an icy Cup of the bigneſs 
and figure deſign'd. And thele Cups 
being eaſily to be made, and of vari- 
ous thapes( and that in the midi of 
Summer, 1{ {now or ice-beat hand) 
are very. pleaiant tries, eſpecially 
in hot weather, when 'they 1mpart a 
very refreſhing coolneſs. ro the drink 
poured into them, and though they 
laſt not long, eſpecially it they be i 
ploy'd to drink Wine, and ſuch like 
{pirituous Drinks in, + yet whileſt 
{ome are melting, others may be 

provided,--and fo the loſs may be ca- 
fily repair'd ; all the difficulty we 
met with, was to disjoynthe partsdf 
the Mould' which are wont to ſtick 
very faſt to the - ice: they include. 
And wetri'd to obviate;this, ſome- 
times by:annointing the inſide of the 
Mould:;;with-fome unfttzaus and not 
offenſivematter, to hiuder the Adhe- 


{ionof the ice, and ſometimes by ap- | 


plying 
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plying ſome convenient heat both to 


the convex part of the external, and 
the concave part of the internal piece 
of the Mould, which laſt mention'd 


; way i5 quick and ſure, bur leſſens the 


durableneſs of the Cup, 

( We were latcly inform'd, that 
this way of making Cups of Ice, is 
ſet down in: Ber{icy's Argeras, and tis 
like cnough, that wgenious Man may 
have learn'd it amongſt fome of the 
Virtuoſi ot Italy he convers'd with : 
Bur if we that learn'd it from none of 
them, had not been taught it by Ex- 
perience, we ſhould ſcarce have vens 
turd totry it upon the Credit of a 
Romance z that ſort of Compoſures 
being wont to be fabulous enough to 
pals but for Poems in Proſe, ) 

4, The learned and induſtrious 
Mathemartician Eraſmus Bartholtnus, 
mentions in his newly publith'd Diſs 
courſe de Figura Nzus, an Experi- 
ment, by which he tells us, that ſome 
Maſers of Natures ſecrets, doeafily, 
even in the midſt of heat, reduce wa- 
terinto Air, For they pur a little 
ſnow or ice into a Funne], and there- 
by ſo refrigerate and condenſe the 

[Es ambient 
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ambient Air; that there will dew 


erickle down the ſides of the Fun. 
nel : By which means it has been ſaid; 
that ſome Ingenious Men have hop'd 
to make an artificial Fountain in the 
midſt of Summer. But TI here mention 
this Experiment rather, becaule is 
not unlikely to pleaſe thoſe to 
whom 'tis new, and becauſe havin 

purpoſely tri'd it in large and thick 
tunnels of glaſs, it may be pertinent- 
ly enough deliver d in this place, 
( where we are treating of the Tran(- 
miſſion or Propagation of Cold, 
through cloſe and thick Afed:ums, ) 
then becauſe we expe to make of 
it that uſe, eſpecially that Oecono- 
mical uſe, thar has been lately intima: 
red, For firſt, "twill be very hard 
' toprove, that 'tis the very Air it ſelf, 
and not rather the vapours ſwimming 
in it, thatare by this means tranſmu- 
ted into water, And ſecondly, *tis 
true indeed, that a mixture of ſnow 
and falt will condenſe vapours on the 
outſide of a Funnel, but eirher rhey, 
that hop'd to make this uſe of the Ex- 
periment, have little Experience of 
it, and write conjccturally, or elſe 
they 


| <canas well as this mixture condenſe 
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| they have made it with a ſucceſs very 


diffcring tromours, For though,we 


| imploy'd a large Funnel, and fufpen= 


ded it by a ſtring / artificially enough 
tid aboutit ) in the free Ajr : And 
though the mixture of ice and falt we 
putin, were ſufficiently infrigidating 
( as will appear by and by ) and far 
more {o, then ice or ſnow alone 
would have been, yet that mixture 


| being notable to condenſe the vapo- 
| rous Parts of the Air into dew, much, 


itatall, longer then the mutual Diſ- 
ſolution of the ſalr and ſnow lafted, 


| theliquor that was this way obtain'd, 
| anddropp'd down at the borrom of 


the Funnel ( whole internal Perfora- 


| tion ought to be carcfully ſtopp'd, 
{ leaſt any of the reſolved ſnow and 


ſalt ſhould fall through, and ſpoil 
the other liquor ') was indeed ſweet 
ike rain water, but ſo very little, as 
well, as ſo ſlowly generated, thart ir 
amounted not any thing near to that 
which the ſnow, 1imploy'd and ſpoil'd 
to make it, would have afforded. 
SO that it may be queſtion'd, whe» 
ther ſome cooling liquors, which 


the 
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the vapid Air mto water, ahd whoſe 
Texture is not deſtroy d in this opery, 
tion, as that of the ſnow 1s,. might 
not be more hopetully imploy'd to 
obrain water from the Air ; to which 
I ſhall only add this one thing, That 
the mixture of ſnow and ſalt did turn 
the vapours, that faſten themſelvs 
to the outſide of the plas, 'firſt into 
Ice, before they dropt down in the 
form of water; in almoſt all our 
Trials of this natttre, as well in thick 
Funnels, as in other and thinner 
glafles, | | 

'5: Thar in Hermetically ſeal'd glal- 
ſes, -an included mixture of {now and 
falt will freez the vapours of the Air 
on the outſide of the glaſs, divers of 
the Experiments of the preſent Trea- 

'tiſe do manifeſtly evince, which at- 
gue, that even ſo extremely cloſe a 
Atedium as Glaſſes, is not ableto hi1- 

-der the Tranſmiſſion of Cold: - And 

"this is not ſuperfluouſly added, be- 
cauſe in veſſels not 'Hermetically feald, 
irmay-be pretended, that 'tis the 1n- 
ternal . Air- that communicates tts 
Coldneſs'by ſome-unheeded, but im- 

mediate interconrſe, with the exter- 

nel. | After 
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After this we thought it worth an 
Experiment, to try, whether, -'or 
how, Cold would be Adiffuted 
through a Medtum, that ſome 
would think a Vacuum, and which to 
others would ſeem much lefs diſpo- 
ſed to affiſt the : Diffuſion of Cold, 
then common Airirt felt; to compaſs 
this, the Expedient we bethoughr 
our ſelves of, was, toſuſpend aſlen- 
derglaſs full of water in one of the 
ſmall Receivers belonging to our 
Pneumartical Engine, and when the 
Air was very carefully pump'd our, 
tobury the exhauſted Receiver in a 
copious and ready prepar'd mixture 
of Iceand Salt, 'to fee, whether not- 
withſtanding'the withdrawing ofthe 
Mediam, the water. ſuſpendedin a 
kind. of Vacuum, as to Air or groſs 
{ubſtances would yet be frozen by the 
Cold, -- Thar Event 'of our trials, 
whichalone I findamong my Notes, 
sregiſtred in thele terms, 

6, { Aſmall pipeſeal'd at one end, 
was, at. the other, fill'd almoſt with 
water, and wasput into. a Receiver, 
confiſting of a ſomewhat long and 
lender Tube of Glaſs, ſeal'd :ar ane 
$ Aa end, 


(354 ) 

end, and inverted upon the Engine 
plate, thenthe Air was carefully ex. 
hauſted, for the pump: was ply'd a 


while after no Air appear'd to come. 


forth in-any bubble our of the Recei 
ver, through the external water ; 
nor did the water 1n the ſmall pipe 
within, . diſcloſe any number of bub- 
bles worth taking notice of : then by 


the help of an almoſt Cylindrical 


plate of Iron, beaten Ice and Salt 
were heap'd againſt the outſide ofthe 
Receiver, about the height, to which 
the water in the ſmall pipe reach, 
And ar length,” though, as we all 
thought, much more flow]ly then 
ſuch a Congelation. would elſe have 
been perform'd, the: water was for 
che moſi-;part frozen in odd kind of 
Hakes from the top,.to the bottom, 
and the ice ſeem'd not to have any 
conſiderable number of Bubbles, ]::/, 
7. There 1s one Experunent,] have 
made about the:Franſmiſſion of Cold 
through indifpos'd -cMediums, which 
may notbe unworthy to. be herein- 
{erted.... For I had once a mind to 
try, whether a cold Body could ope- 
rate through'a Medam, that was, 4s 
£0 
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to touch, acually hot, and had its 
hear continually renew'd by a foun- 
tain, as it were, of hear, that perpes 
rally diffus'd through it, new ſup- 
plies of warm Liquor, ſo that rhe 
cold Body could not here, as in other 
caſes, firſt allay the heat of the Med:- 
am, and then leflen it more and more, 


| till it had quite exringuiſh'd it. To 


compals this, I had foon after anop- 
portunity of making ſome trials pre- 
ſented me ; For being at the Mineral 
Springs at Twxbreidge, to drink thoſe 
whollome waters for my healths 
ſake, I ſoon accuſtomed my ſelf to 
drink them in -confiderable Quanti- 
ties very early inthe morning, when 
they were exceeding Cold, and ſome- 
times drinking them in bed, as well 
as ſometimes ar the Springs-head, I 
had the Curioſity to obſerve, whe- 
ther in caſe I took them down very 
faſt, they would not through the 
warm Muſcles and outward Parts of 
the Abdomen, diffuſe a fſenfible 
Coldnefs; and,upon more Trials 
then one, I found, that by laying my 
warm hands on the outſide of my 
Belly, I there felt art leaſt, as it ſeem- 
Aa 2 ed 
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ed to me, a manifeſt and confide. 
rable Degree of Coldneſs. And 
whenT related this to ſome ingeniou; 
Perſons, that were better acquainted 
with thoſe Springs then I, they told 
me, that there was among thole mz. 
ny that then reſorted to thoſe famous 
Springs, a Knight, whoſe Name[ 
remember nor, whole Diſcale being 
judg'd formidable, the Phyſicians en- 
Joyned-b1m to. drinik-in a morning 
two or three times the Quantity, that 
afforded me: the Obſervation I was 
relating, and that when this Knight 
had f11'd his Belly with ſo much wa, 
ter, he us'd mightily tro complainof 
the Coldnels it diffus'd through his 
Abdomen, inſomuch that he was 
fain to ply thoſe ,parts-long with hot 
Napkins clapp'd to them, one after 
another, which yet, as he com 
plain'd, were ſoon refrigerated by 
the exceſſive Cold that the water dit- 
fus'dto the outſide of his Belly, which 
yet nevertheleſs was not, that I could 
learn, ar all prejudic'd, no more then 


mine, by ſo ſenfible and piercing | 


Cold, 
8. Iemay be doubred, whetheri 


Cale 
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| caſe water be not fluid upon the acs 


count of a congenite motion in the 
Corpulcles it confiſts of, its fluidneſs 
may not proceed from the agitation 
of the ambient Air, either immedi- 


| ately contiguous to the- ſurface, or 


communicating its agitation to the 
water, by propagation of its Impulſe 
through the veſſel rhat. interpoſes 
betwixt them, To contribute tothe 


| clearing of this, * and: ſome other 


things, we devis'd the following Ex- 

eriment, We provided a glals- 
bubble of about the bigneſs of a Wal- 
nut, and the form almoſt of a Pear, 
whoſe ſtem was purpoſely made 
crooked for the conveniency of ſuf- 
penſion, This being fill'd with wa- 
ter { which 1s troubleſome enoughto 
be done, unleſs one have the knack ) 
we hung it at one end of a thread, 
whole other end we paſt through a 
Cork, by a perforation purpoſely 
made: into which, we afterwards: 
faſtned the thread, by thruſting in a 
imall peg to river itin, Then filling 


| aglaſs not very broad, but yer fur- 


niſhed with a mouth wide enough to 
receivethe bubble, with oyl of Tur 
Aa 3 pentine, 
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pentine, ſuch as we bought it atthe 
ſhops, we ſtoppd the orifice with 
the newly mention'd Cork, fo tha 
the ſeal'd Bubble hanging art it, was 
covered, andevery way ſurrounded 
by the oyl of Turpentine, which be 
ing a liquor, thar ( ar leaſt in ſuch 
Coldsas we here have) will not free, 
we plac'd the glaſs in beaten Ice and 
Salt, and as it were burr'd it therein, 
and at the end of about three hours 
( having been diverted by ſome occa 
ſions from taking ir ſooner out) we 


found, as we had conjecured, that 


notwithſtanding that, the oyl of Tur- 
pentine continued perfe&ly fluid a; 
before, yet the Bubble totally im- 
merſed in this heating Chymical oy], 
was frozen throughout, not except: 
ing that which was harboured in the 
little Neck or Stalk, and when [ 
came to lifr it out of the liquor, the 
glaſs being crack'd ( as we ſuppoſed 
by the Cold) the ſtring brought upa 
little part of that which was nearch 
to it; the reſt in the- form above 
mentioned, ſtaying behind and ubſ+- 
ding, And that which was remark 
able in this piece of Ice, was, that 


when 
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when wehad taken it out, it appears 
ed cleft very deep ( from the outſide 
almoſt*to the centre ) according to a 
line drawn from the flendereft part 
of it, almoſt as if one ſhould with a 
knife cut a Pear in two, from the 
ſtalk downwards, according to its 
whole lergth, And theſe two pieces 
were eaſily enough ſeparable, and 
( to addethat circumſtance ) for trial 
lake we left them divided in the ſame 
liquorand veſſel, with ſome thawing 
Ice and Salt about them, for 14. or 
15, hours, without finding them any 


| thing near ſo much waſted or reſo]: 


ved into water, as moſt would have 
expected, 

Whileſt -the above mentioned 
Bubble was-expoled to be frozen, we 
likewiſe placedghiy it in another veſſel 
a Glals-Egg, ſe Ball and a little 
part of its ſtem we had fill'd with 
lome of the very ſame -parcel of oyl 
of Turpentine, and placing aboutthe 
fides of this Egg ſome ice and-falt, 
we obſerved, as. we expected, thar 
the liquor was, after a little while, 
made by the Cold:to fubſide-abourt 
halfan inch, ſothat 'tis.worth- ſome 

Aa 4 Philoſo- 
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Philoſophers conſidering, why, if 
according to the lately mention'd 
Atomical do@rine, Cold be made 
by the introduction of {warms of real 
and extended, though Atomical Bo- 
dies, they ihould pervade the oyl, 
and contract it withour freezing it, 
bur freez the water without contraR- 
ing it, but expending it rather, 

9. [ A ſmall bubble of the bigneſs 
of a very little Nutmeg, fill'd with 
water, and Hermetically fſeal'd up, 
was by a cork and a ſtring ſuſpended 
in ſpirit of Wine, fo as to be fur- 
rounded therewith, and being expos 
{ed tothe Air the ſame night, inthe 
ſtopt glaſs, was the next morning 


tound altogether frozen, though the , 


{pirit of Vine ut felt were nor atall 
{o - But another byaþle, by the help 
of a firing Cork, aM piece of Lead, 
carctully tuſpended in a ſtrong ſolu- 
tion of Sea-ſalt, and expoſed ar the 
{ame time in a like veſſel] with the 
jormer,. when they both came to be 
look'd upon, appear'dto be no more 
irozen then the brine it ſelf, which 
was notſoat all. }] 
19, [Aglals Bubble of the big 
z : ne 5 
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neſs of a ſmall Nutmeg, filtd wich 
water, and Hermetically ſcal'd, be: 
ing immerſed by a weight of Lead 
faiined to ir, beneath the ſurface of a 
very ſalr Brine, bur yer not ſo as to 
reach the botrom of the liquor or 
glaſs, was expoſed all night to freer, 
in weather that was extraordinarily 


| cold, bur neither the imprifon'd wa- 


ter, nor the other appeared to beat 


| allfrozen, The like Experiment we 
| repeated another froſty night, bur 


withour freezing either of the liquors. 
Bit to ſhow the uſefulneſs of repeat- 
ing Experiments abour Cold, if 
there be opportunity, and eſpecially 
in ſuch caſes, where the degree or 
ſome other circumſtance may much 
vary the event, we will add, that ha- 
ving expoſed a Bubble like that new- 
ly mention'd, and immers?d in ſpirit 
of Wine, we found the next morning 
the water in the bubble turn'd into 
ice, and having likewiſe expoſed ſuch 
a bubble immers'd in. very. ſtrong 
Brine, to be frozen by a mixture of 
ice and ſalt, within abour two hours 
alter, we found the bubble broken, 

as 


( 362) 


as we ſuppos'd, upon the Expanſion 
ofthe water upon 1ts growing lce, 
And we alſo found the upper partof 
the bubble with the Ice ſticking toir, 
and the other part of the glais was 
crack'd, with lines running from a. 
point almoſt like the Pole and Meri. 
dian in a Globe, whence we conclu- 
ded the glaſs to have been, as 'tis 
probable, burſt aſunder upon the 
Expanſion of the freſh water into ice, 
and that the Reaſon why. there re- 
main'd but a comparatively little par- 
cel of ice, was probably, that the 
ſalt water getring in at thoſe crannies 
or chinks, diflolved as much of the 
new made 1ce, as ina little while it 
could eaſily reach. ] 
Beſides, 

1x, | Wefill'da glaſs bubble with 
fair water, and having Hermetically 
ſeal 'd it, we ſuſpended it by a firing 
faſtned to the cork in the cavity of 
wide mouth'd glaſs, well ſtopt, fo 
that the bubble was every way at a 
g00d diftance from the ſides, bot- 
tom, and top of the glaſs. This we 
didto try, whether a-ſufficient de- 


gree 
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ree of Cold at that diſtance,” 
would be freely tranſmitted through 
the glaſs, without the intervention of 
| a vifible liquor, and accordingly we 
| found the ſuſpended Bubble crack'd 
| _ by the icethat fill'd it, ] 
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dapdedaans pepnteratens 
Title XV. 


Experiments and Obſerwations 
touching Ice. 


I, Great part of our preſent Hi- 

ſtory, being imploy'd about 
delivering the Phenomena of Congela- 
tion, it is not to be expected, that in 
this Section, where we treat of Ice 
as a diſtin& part of our Theme, we 
ſhould deliver all thoſe particulars, 
that have occurr'd tous, wherein ice 
is concern'd, And therefore we ſhall 
reſtrain our ſelves to the mention of 
thoſe, that belong to ice, conſidered, 
_ asit conſiſts of intire and diſtin& Por: 
tions of congeled water, Aud though 
we ſhall deliver fome few Expert 
ments of our own, ſuch as we had 
any opportunity to make, yet much 
the greater part of this Seftion will 
farly enough be taken up by Colle&i- 
ONS 
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ons out of Travellers, and Naviga- 
tors, into thole Colder Regions, that 
afford much conſiderabler, or ar leaſt 
much ſtranger Obſervations concern- 
ing ice, then are to be met with in ſo 
remperatea Climate as.ours, And 
what we have to deliver in this Se1- 
on, Will naturally be divided into 
two parts, the one conliſting of our 
own Experiments, aud the other 
containing ſome Paſlages, that we 
have ſele&ed ourtof Voyages, or that 
have been afforded us by the Relati- 
ons of credible Travellers, . And of 
theſe two ſorts of Obſervables, that 
which has been firſt mention'd ſhall 
be firſt treated of, | 

2. Some that have been in the Eaſt 
Inaies inform us, that in ſome. parts 
of thoſe Countrics, they were look- 
ed upon as. great Liars, for affirm- 
ing, that in Ezrope the fluid body of 
water, was often without any arti- 
fice or endeavour of Man, turned in 
a few hours into a ſolid and compact 
Body, ſuchas Ice. And certainly, if 
cuſtom did not take away. the ſtrang- 
neſs of it, it would to us alfo appear 
very wonderful, - chat ſo great 4 
ION = _— 
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change of Texture ſhould be ſo eafi- 
ly and inartificially produced,- Bur 
how ſolid the Body of ice is, or ra- 
ther how ſtrong 15 the mutual adheſi; 
on of its parts, has not yet, that we 
know of, been attempted by Experi- 
ments to be reduced to fome kind of 
Eftimatez and indeed ſo many 
things muſt be taken into confideratt. 
on, that it will be difficult to arrive 
at any more then a fair conjecture in 
this matter z eſpecially, becauſe (l 
think) ir may juſtly be doubted, 
whether. or no differing degrees of 
Cold may not vary the degree of 
compactneſs of the ice, and my 
doubr will not perhaps appear 
groundleſs, 1fI add, that having, to 

ſatisfie my felf, inquired of an intelli- 

gent Perſon, that livd fome years in 

Rafsia, he anſwered me, that he 

found the ice of thoſe parts to be 

much harder then that of theſe, 

3. Wehadin our thoughts divers 
ways to Eſtimate the coheſion of the 
parts of ice, whereof one was, to 
freez water in a hollow metalhine 

Cylinder, and taking out the 1ce, 

and keeping it ina a po- 
ure 
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ure caſt into a ſcale weigh'd before- 
hand, and carefully faſined to the 
bottom of the- ice, more and more 
weight, till the mere weight broke 
the Cylinder, and this we had 
thoughts to.try in Cylinders of diffe- 
ring Diameters and lengths, bur 
wanted conveniencies. to make the 
Experiments ; ( which it. they were 
made ( as ſome of our Trials were ) 
inthe open Air, and 1n-places EXPO» 
ſed to ſome gelid wind; it would the 
better ſecure the ice :from being 
weakned or .thaw'd during the Tri- 


| als, ) 


4. We therefore attempted by 
another - way, to: inveſtigate the 
ſirength of ice, For wetook a plate 
of it, of an aniorm, and alſo of a 
conſiderable thickneſs, and with fides 
cut parallel, that it might ſerve for a 
kind of leaver, andplac'd it betwixt 
two wooden Bars, whoſe diſtance we 
knew, and then laying on it a great 
weight, the Centre of whoſe Preſſi- 


| ON, as near as we could eſtimare, 


was equally, or 16 determinate mea- 
ſures, diſtant from the woodden ful- 
crums; we endeavoured to try, how 
great 
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great a weight it would ſupport ; bit 
inthe Village, where we made the 
trials, we could not get weights that 
were conveniently ſhap'd, and pon: 
derous enough, to break it, and 
though we cauſed a Man toſtand up. 
on it, yet neither could his weight 
break it, till he chanced to add an 
impreſled force with his foot, to the 
weight of his: Body. So that being 
unable to determine, what that addi. 
tional and 'imprefled force -might 
amount to, almoſt all that-we could 
ſafely-conclude, either from. this Ex- 
periment, or ſome other ways of tri- 
all with ſcales; and othet ways that 
we made uſe of'( but for want of con: 
veniencies 'unſuccesfully ) was, that 
the force of ice to ſupport' weights, is 
much greater then” men are wont to 
unagine, . whichifeems ſomewhat the 
more ſtrange; - becauſe- it is nor here 

1/Ezglazd to folid a Body, as by this 

one would gueſs : for not only' glaſs 
would readily ſcratch it deepenough, 
but- even with. common Knives we 
wanuld cut it, and-that with great 
eaſe, | T3121, 
-5, Yetone not. inconfiderable Ac- 
count 
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count I was able to give my ſelf of the 
ftrength of ice, which I find in my 
Notes thus delivered, | 

[There was taken a piece of ice 
three inches long, and three broad, 
and ſomewhat leſs then a quarter of 
an. inch thick; this was laid croſs- 
ways upon a frame, ſo that the two 
parts, on which the ice lean'd, were 
diftantthree inches, then there was 
taken an Iron, ſhapd like the figure 
of (the common Arithmetical Cy- 
pher, that denotes Sevez) 7, to 
whoſe hanging leg, if I may fo call 
it, there was faſtned at the end, 
which was under the middle of the 
ice, a ſcale, into which ſeveral 


| weights were -purt, ſuch as by ſome 


tormer Trials we gueſs dro be almoſt 
as much as the jce would well ſuffer, 
after which the horizontal leg of the 
Iron was very gently latd upon the 
ice, as near as we could guels, inthe 
middle of the diſtance, between the 
two tides of the frame, and conſe- 
quently parallel to them both, then 
the weights not proving altogether 
ſufficient to break the ice, we let them 


| tanga while at it, and obſerv'd how 


Bb the 


* The 
' breadth 
was, I 


know not 
bow,omnt- 
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the edge of the incumbent leg of Iron 


( which edge was * broad) did 
work it ſelt downwards into the ice, 
ſo that by our gueſs, when the ice 


red inthe broke, as aſter a while it did, it had 
note,but a5 [Oſt at one end of the Inciſion, if 


IT remem- 


ber,it was May (o call it, hali its thicknels, and 


about an 


8. part of 


an Inch. 


at the other, about a third part of it, 
The weights that broke it, amount; 
ed to 17.pounds Haberdupors, and 117, 
OUNCces 7 70y, 
6. The Experiment was repeated 
with all the former circumſtances, 
only the piece of Ice was two inches 


anda halfbroad, and a quarter of an 


inch thick, the diſtance of the frame 
was three inches, as before, the 
weights that broke it, were 17,pounds 
Haberdupois,and 48, ounces Troy, The 
horizontal arm of the iron had 
melted ſomewhat more then halt 


through the ice when it broke, 42, 


more then 35 of the thickneſs at one 
end, and ſomewhat leſs then halfat 
the other, 

7. Wedivers times intimated in 
ſome of the firſt Seions of our pre- 


{ent Hiſtory, that the addition of ſalt 
to Ice, did haſten the diflolution * r 
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which though it may be caſily proved 
by ſome other Phenomena of our Exs 
periments, yet it will not be amiſs to 
mention here a couple of particular 
trials, by which we have more ma- 
nifeſtly evinc'd it : And firſt, we di- 
vers times rook a broad and flat plare 
of ice, leſs then a+ of an inch thick, 
and having placed it horizontally up. 
on a joynd-ſtool, (a table, or any 
other flat piece of wood will do ay 
well) we ſtrewed here and there a 
convenient quantity of Bay-falrtupon 
it, and though we obſerved, that, if 
the ſurfaces of the ice and ſtool, were 
not both of them flar, and congruous 
enough, the ice would be thaw'd in» 
deed, but the other part of the Expez 
riment would nor well ſucceed; yer 
when we made the trial carefully, 
and watchfully, the plate of ice part- 
ly thaw'd by the ſalt, would be fo 
iirmly frozen ta the ſtool it leaned 
0n, that we were fain with an iron 


inſtrument, to knock it all to pieces, 


before we could ſever ir from the - 
ſtool, into whoſe pores the ice newly 
zenerated by the Experiment, did 


plerce ſo deep, that notwithſtanding 
| Bb 


b' 2 our 
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our knocking, many little parcels of | . 
ice would continue to ſtick cloſety mY 
the wood, whole pores they had in. _ 
vaded, Bur the circumſtances which ; 

in this Experiment made the moſttg ; : 
our purpoſe, are theſe two; The ©; 
one, that having ſometimes laid the x4 | 
{alt bur on few, and ſomewhat di. - 
ſtant parts of the plate, the interme arts 
diate parts would many of themre. my 
main unfrozen to the ſtool, whilch 0 
thoſe, where the ſalt had been aig i ® 
were trozenſo hard to it. Andthe any 
other circumſtance is, that the grol Fs 


{er grains of ſalt, would ſo far dil 
ſolve the ice whereto they were con- Me 
tiguous, as (if I may ſo ſpeak ) tobu 1 
ry themſelves therein, whileſt the 


other parts of the ice, upon which as 
ornear which, no ſalt had been laid, | 


kept their ſurfaces ſmooth and intite 
*AVetricd likewiſe two or three time No 
to freeza plate of ice toa Hlat pieced 
wood, by making uſe of «Aqua forth) 
inſtead of common ſalt, bur the Ex 
periment ſucceeded not well, thougl 
once we brought the ice to ſtick 
the wood manifeſtly, bur nor ſtrong 


ly, 
, 8.70 
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8. Tothis we ſhall add, the fol- 
lowing Experiment, which when we 
watchtully made it, ſucceeded well, 
and I find it among my nores ſct 
down in theſe rerms. 

[ Solid fragments of ice having pret- 

ty ſtore of talt thrown on them, upon 
the firſt falling ot the ſalt among the 
ice, there was. produced a little 
crackling noile, . and for a good 
while after there manifeſtly aſcended 
out of ſeveral parts of the mixture, 
conveniently held betwixt a candle 
and the eye, a ſteam oriſmoak, like 
that of warm meat, though the night 
were rainy and warm, and though 
the morning had not been froſty, |] 

The mention here made of the 
crackling noiſe made by the ice upon 
the addition of ſalt, ( which ſeemed 
to proceed from the crackling of the 
brittle ice,produc'dbythe operationof 
the ſalt upon it) brings into my mind 
an Experiment I had formerly made, 
whereof a greater noiſe of the ſame 
kind isa Phenomenon ; though the Ex- 
periment were chiefly made for the 
Diſcovery of the texture of Ice : The 
event of the trial I find thus ſet down 
among my notes. 9, We 
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9, | We took ſome- cakes of ice 
each of the thickneſs - between an 
and a -; part of an inch, but not ſo we. 
ry compa ice, as to be free from 
ſtore of bubbles; ſome good Aqu 
fortzs dropp'd upon this, did quickly 
penetrate it with a noiſe, that ſeem 
to be the cracking of the ice, under. 
neath which the ſowre liquor was ve- 
ry plainly to be raſted ; Oyl of Vit. 
ol did the ſame, but much more po- 
 werfully, and without ſeeming to 
crack the ice which it paſt through, 
ſo that though bur three or four drops 
were let fall upon the plate, it imme- 
diately ſhew'd it ſelf in drops exceed 
ingly corroſive on the other fideof 
the ice. And the like ſucceſs we had 
with a trial made with the ſame li 
quor upon three ſuch plates of ice 
irozen one upon the top of another, ] 
Io, Having proceeded as far as we 
were able towards the bringing the 
ſtrength of ice to ſome kind of Efti- 
mate, by ſuch Experiments as we 
had opportunity to make here, we 
chought it not amiſs to ſeek what in- 
formation we could ger about this 
Matter among the Deſcriptions that 
"TD arg 
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aregiven us of Cold Regions : But L 
have not yet found any thing to have 
been taken notice of ro this 
purpoſe worth tranſcribing, except 
apaſſage 1n the Arch-Biſhop of 4pſal, 
wherein though the eſtimate of rhe 
force of Ice be, as we ſhall by and 
by ſhow, mae airera groſs manner, 
yet fince this 1c ſelf 1s more then I 
have met with elſewhere, I think it 
worth ſubjoyning, as our Author de- 
livers it in theſe terms: Glacrzes (ſays gz, 


he ) prime & media hyemis adeo fortts Gent. Sep- 
ob : tentr. Hiff. 
& tenax eſt, ut ſpiſsitudine ſeu denſita- 7;,"- ft 


te duorum digitorum ſufferat hominem Cay. 14. 
Ambulantem, trium vero digttorum 
equeſtrem Armatum ; untus palme & 
dimidia, turmas, wel exercitus militas 

res; trium vel quatwor palmarum 1nte- 
gram-Legionem ſeu myriadem populorum, 
quemadmodum tnferins de bellis Hyema- 

libus memorandum erit, 

But though this be ſufficient to af- 
fordus an illuſtrious Teſtimony of the 
wonderful firong coheſion of the 
parts of ice, yet we mention'd it but 
as a popular way of eſtimate, which 
may better embolden Travellers, 
then ſatisfie Philoſophers, in regard 
Bb 4 that 
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that the Author determines only the 
thickneſs of the ice, and not the gi. 
ſtance of that part ot it, that ſupporg 
the weight from the ſhore or brink, 
on which, as on a Hypomechlion, the 
remoteſt part oithe ice does lean or 
reſt, And if we conſider the ice as4 
Lever, and the Brink or Brinks on 
which it is ſupported, as a fingle or 
double falcrum, the diftance of the 
weight may be of very great mo- 
ment in reference to its preſlure ot 
gravitation on the ice, which may 
much more cafily ſupport the weight 
of divers men plac'd very near the 
prop, then that of one man plac'd at 
a great diſtance from it, as will be 
cafily granted by thoſe, that are not 
ſtrangers to the Mechanicks, elpeci- 
ally ro the nature and properties of 
the ſeveral kinds of Levers, Burnt 
now to debate, whether in certait 
caſcs, the ice we ſpeak of, may notre: 
ceive ſome ſupport from the ſubja: 
cent water, nor whether {ome other 
circumſtances may not ſometimes be 
able to alter the caſe a little, our ve 
ry conſidering the ice as a ſingle or 
double Lever, though it may hinder 
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us from meaſuring the determinate 
frength of ice upon Olaus's Obſervari- 
on, yet it will fer forth the ſtrength 
of it lo much the more, fince by his 
indefinite expreſſions he fcems ſufh- 
ciently to intimate, that when the ice 
has attain'd ſuch a rhicknels, its refi- 
ſtance is equivalent to ſuch a weight, 
without examining on what part of 
the ice it chances to be placed, 

11, Thus far our Experiments 
concerning ice ( with the Appendix 


| {ubjoyned out of Olaus to the ſame 


purpoſe, ) We will now proceed to 
ſome of the obſervations we 
have met with in Seamens Journals, 
and elſewhere. I ſay to ſome, becauſe 
ro enumerate them all, would ſpend 
more time and labour then I can afs 
ford, and therefore I ſhall reſtrain 
my ſelf ro the mention of ſome few of 
the chiefelſk, 

I. Andin the firſt place for confir- 
mation of what I deliver'd at the be- 
ginning of this Section, from the re- 
port of a Traveller into Ryſva, 
touching the hardneſs of ice in thoſe 
gelid Climates, in compariſon of 
our ice, which 1 have found it eafie 
to 
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to ſcrape with glaſs, or to cut withg 


knife 3 I ſhall ſabjoyn this paſſage of : 


Captain G, Weymouth, 1n his Voyage 
for the Diſcovery of the Northweſi 
Purchsſ- paſſage. As wewere (ſays he ) break 
Cap.13- 7ng off ſome of this Ice, which was very 
patnful for us to do, for 1t was almoſt as 

hard as a rock, 8c, 
II. Next toſhew, that it was not 
a ſuperfiuous warineſs, that made me 
in a former Se&ion doubt, that even 
the ice made of Sea-water might be 
altogether or almoſt inſipid ;z I will 
ſ{ubjoyn, thatI have ſince met with 
ſome Relations, that ſeem to juſtific 
what is there deliver'd, And in one 
of our Engliſhmens Voyages into the 
Northern-Seas, I find more then one 
inſtance to my preſent purpoſe, 
chough I ſhall here ſet down but one, 
which is ſo full and expreſs, that it 
needs no companions : Our Naviga- 
Purchaſ. for ſpeaking thus 5 About nine of the 
lib.4. cap. Clock tn; the forenoon, we came by a great 
$226 Ilandof lee, and by this Iſland we found 
ſome preces of Ice broken off from the ſaid 
Wand, and being in great want of freſb 
water, we hoyſed out our Boats of both 
Ships, and loaded them twice with 
whic 
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which made us Tery good freſh water, 
But all this notwithſtanding, I yer 
retain ſome ſcruple, till thole thar 
have better opportunity to make a 
more ſatisfactory Experiment ſhall 
eaſe me of it, For though by theſe 
Narratives it ſeems more then pro. 
bable, that the ice in the m1dit of the 
Sea conſiſts but of the freſh Particles 
of water, that plentifully concur to 
compoſe the Sea water, yet beſides 
that, in caſe the freſh water were ta- 
ken, as ſome of that, I have found 
mentioned in Voyages, has confeſled- 
ly been, from the top of the ice, ir 
might poſſibly be no more then mel]r- 
ed {now, which, as we elſewhere take 
notice, does in thole extremely cold 
Regions eafily freez upon the ice ir 
falls on, and oftentimes much in- 
creaſes the height of it : Beſides this, 
Iſay, the Argument from the inſipid- 
nels of the reſolved ice, will conclude 


. but upon ſuppoſition, that as thar ice 


was found in the Sea, ſo it was alſo 
made of the Sea water; which 
though it may have been, yet I ſome- 
what doubt, whether it were or no, 
lince I find ſome Navigators of the 
| ar euro: pl 
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moſt converſant in the cold Climates 
to inform us, That moſt of thoſe vaſt 
Quantities of ice that are to be met 
with about Nous Zembla, and the 
ſtrait of Wergats, and that choke 
up ſome other paſſages, whereby 
men have attempred to pals into the 
{ſouth Sea, are compos'd of the accy- 
mulation of numerous pieces of ice 
C cemented together by cold water) 
thatare brought down from the great 
River Gy, and others, ſo thar it may 
* Neither Very well be ſuppos'd, that thelc 
hereafter # mountainous pieces of ice may be 
nat {ome of theſe, which, upon the ſhat- 
though thetering of ice 1n Bays and firaits, 
kr Y partly by the heat of the Sun, and 
be ſtopped partly by the Tides, may be after- 


up ro the wards by the winds and currents dri; 
Northeaſt, 

with ſuch huge mountains of Ice, fince the Rivers Oby and Je 
neſce, and very many more, whoſe names are not yet known, 
pour 6ut ſuch a quantity thereof, that in a manner it ts incre- 
dible : For it cometh to paſs in the beginning of the Spring, that 
in places near unto the Sea, the Ice through the exceſſive thick: 
neſs, and multitude thereof, doth carry down wood before it, 
And without doubt this is the cauſe, that about the ſhore of the 
Strait of Weigates, ſo great abundance of floatiug wood #4 eut- 
ry where ſeen ; and whereas in that firait near nnto Nova Tem- 
bla, it s ſo extreme Cold, it is no marvel, if in regard of the nar- 
rowneſs of the ſtrait, ſo huge heaps of Ice are gathered and 
frozen together, that inthe end they grow to ſixty, or at leafit1 
fifty fathomes thickneſs : Says the Deſcription of the Countreys 


Pilgrim. Lib. 3. Cap. 7. 


of Siberia, Samojeda, (9c. extant in Purchas's third part of bs 
yen 
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ven all up and down the Seas, to 


parts very diſtant from the ſhore, and 


{ome of theſe it may be, that our 
Countreymen met with,- and ob- 
tain'd their freſh water from : Which 
[ the rather incline to think, becauſe 
that ( as we ſhall have occaſion to obs 
ſerve in another Section ) the main 
Sea it ſelf is ſeldom or never frozen, 
But my ſcope in all this, is, but to 


propoſe a ſcruple, not an opinion. 


III, The next and principal thing 
concerning ice, is the bigneſs of it, 
which I find, by the Relations partly 
of tome Acquaintances of my own, 
and partly of ſome Navigators into 
the North, to be ſometimes not only 
prodigious, but now and then ſcarce 
credible, And therefore, as I ſhall 
mention but few inftances, that I 
have ſeleGed out of the beſt Journals, 
and other writings I have mer with, 
{ol ſhall add a few more Teftimo- 
nies to keep them by their mutual 
ſupport, from being entertain'd with 
a Disbelief, which their ſtrangeneſs 
would elſe tempt men to, 

Ot the vaſtneſs of ſingle mountains 
of ice, the moſt ſtupendious Exam- 


ple, 


Pag.14. 
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ple, that for ought I know, is to be 
met with in any language but ours, 
is that, which I formerly took notice po 
of out of the Dutch Voyage to Now 
Zembla, which was ninty ſix foot 

| high ( chat is above twenty foot high. hs. 
er, than ona certain occation I found | 
the Leads of Weſtminſter Abbey to be.) Jo 


Bur tis probable, that our Captain a 
James met with as great, if not - 
greater : For though in ſome places v 
he mentions divers hills of Ice, that wn 
were aground in 40, fathom water, Y 
and conſequently were as deep under bi 
water, as that newly taken notice js 


of out of the Hollanders : And though 
he elſewhere mentions other picces t} 
of no leſs depth, and twice as high as 
his rop-Maſt head, and this in Jure, W 1 
yetelſewhere, and long after rela- 
ting his return home, he has this pal- 
ſage; we have ſaid through muth q 
mount atnous Ice far higher then our Tops * 
Maſt head : But this day we ſazl'd by the ( 
bigheſt that I ever yet ſaw, which was 11 7 
credible 1ndeed to be related. F 
But the ſtupendiouſeſt piece ( for : 
heighth and depth ) of fingle Ice, that f 
perhaps has been ever obſerv'd and : 
| 7. magars 
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meaſur'd by men, is that which our 
Famous Engliſh Seaman Mr, 7, Baf- 
fis ( whole name 1sto be met with in 
many modern Maps and Globes) 
mentions himſelf ro have met with 
upon the coaſt of Greezlaud, whoſe 
whole Relation I ſhall therefore ſub- 
joyn, not only becauſe of the ſtupens 
diouſneſs of this. piece of ice, bur be- 
cauſe he takes notice of an obſervari- 
on, which I knew not to have been 
made by any, and comes ſomewhat 
near the eſtimate, we formerly made, 
of the proportion betwixt the extant 


| and immers'd parts of floating ice, 


only the following Eſtimate makes 
the extant part ſomewhat greater 
then we did, which may eaſily pro- 


| ceed from other mens having, as 


Mr, Baffiz here does, grounded their 
compuration upon what occurr'd to 
them at Sea, orin ſalt water, where 
the ice muſt ſink leſs, then in freſh 
water, ſuch as my Eſtimate ſuppos'd, 
Our Navigators words then are theſe, 


The 17, of May we ſail d by many great Purcheſ. 
Wflands of Ice, ſome of which were above _ p 


260, foot high above water, as I prov dz: 
by one ſhortly after, which I fond to be 


240, 


Paz. 17. 
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240, foot high, and if the report of ſony 


men be true, which affirms, that there is 
but one ſeventh part of Ice above water, 
then the height of that prece of Ice which] 
obſerved was one hundred and forty fu 
thoms, or one thouſand ſix hundred ani 
etghty foot from the top to the bottom, This 
proportion I know doth hold tn mach It, 
but whether it do ſo tn all, I know not, ' 
Thus far of the height and depth 
of ſingle pieces of ice : as for the 
other Dimenſions ( the length and 
breadrh ) I remember nor, that I have 
read of any, that had the Curioſity to 
meaſure the extent of any of them, 
excepting Captain James, wholc 
Ship being*once arreſted, between 
ſome flat and extraordinary large 
pieces of ice, he and his men went 
out to walk upon them, and he took 
the pains to meaſure ſome of the pie: 
ces, which he ſays he found tobea 
x000, of his paces long. And pro- 
bably among ſo many mountains and 
Iſlands of ice, there wonld have been 
found ſome intire pieces, of a great- 
er extent then even theſe, if men had 
had thecurioſity to meaſure them, 
Hitherto we have treated of the 
7” bignels 
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bigneſs of ſingle pieces of ice, we 
will now proceed to fay ſomerhing 
of the dimenſions of the aggregates 
ofmany ofrhem,among which having 
ſeleted four or five as the principal, 
[ remember my ſelf to have yet met 
with, I preſume it will be ſufficient 
tolubjoyn them only, | 

About ten of the clock we met with a 
mighty bank of ice, being ty ſuppoſitton 
ſeven or etght leagues, or twenty four 
miles long, ( fays that experienced Eng- 
liſh Pilot Fames Hall, in his Voyage 
of Denmark for the diſcovery of Greens 
land, ) | 

Another of our Engliſh Naviga- 
tors mentions, that even 1n Juxe all the 
Sea( wherein he was indeavouring to 
fail ) as far as he couldſee from the top of 
ahigh hill, was covered with ice, ſawing 
that within a quarter of a mile of the ſhore 
it was clear round about oncein &T1ade, 
By which laſt clauſe, it ſeems, that 
this vaſt extent of ice, was either one 
intire floating Ifland, or ar leaſt a 
vaſt bank or rand (as ſome Seamen 
term it ) of ice, 

But the ſtrangeſt account of banks 
of ice, that I have yet met with in 
Cc  —_ 


\. ant 
any ſober Author, is that which i 
mention'd by the learned French Hz. 
drographer, Fourmer, who relates, that 
in the year 1635. the French fleet 
ſailing to Caxada, mer with ſeveral 
pieces of ice, as high as ſtceples, and 
particularly one, whether plece or 
bank of ice ( for the French word 
Glace may ſignifie either ) whuch they 
were troubled to coaſt along for 
above forty leagues, Ii this be the 
ſame ſtory, ( as one may ſuſpeR itto 
be, by the circumſtances of the place, 
and fleer, ) there is a great miſtake 
in another place, where our Author 
ſpeaks of the vaſtneſs ofthe 1ce : but 
if it be another ſtory '( as fome diffe- 
ring circumſtances argue) the French 


it ſeems mer! with ice far more ſiu-- 


pendious, then even that already 
mentioned, For, ( ſays our Author) 
Hydrogra- in the Sea which waſhes Canad, 
pore a F- there is often ſeen, even 1n the 
» FOUYNT = 
er;liv. og, Moneth of Auguſt, to paſs by, Ices 
cap. 29.,, Much bigger then Ships, In the yeat 
Coe 1635. the French Fleet ſailing there, 
22.Chap. coaſted along, for three days and 
ang three nights, one that was above $0, 
Book. leagues long, flat in ſome places = 
va 
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vaſt Champions, and high in 
others like frightful hills, The Ilat- 
ter part of which paſſage may con- 
firm whar we formerly deliverd in - 
another Seftion, concerning the un- 
equal compagination ot Icy Iflands, 
To what has been ſaid touchin 

the extent, and other dimenſions 2 
floating, or at leaſt loole picces of 
ice, it will be fit ro add ſomething 
of the extent of ice, coherent to one 
or both of thoſe ſhores, that bound 
the water, whole upper part is con- 
geal'd, And in the firſt place, we 
ſhall out of many inſtances to our 
preſent purpoſe, that might be bor- 
rowed from the writings of Olaus 
Magnus, fele& this one memorable 
one that ſhall ſerve for all : Neque mr- 


ſaltdiſs:ma terra confligunt ; imo, ut pri- 
as dictum eft, ubi antea eſtiuo tempore 
acerrima commiſſa ſunt bella Navalia, 
eiſdem in locis glaste concreta, aciebus 
militart modo inſtrutis, Bombardis ordi- 
natrs, habentur horrendt conflicius, Adeo 
ſolida glactes eft in equeftribus turmits 
ſufferendis, ampliter vel ſtriat collocatis. 
| —_— 


gy *  Olai Mags 
nort bellands tmpetu (lays he) Suect ac j; —_ 


Goth; ſuper aperta glacte, quam 13 1pſa 2.pag, 334 
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I pretermit then, what he elſewhere 
relates of the Voyages and War 
made in; Winter by the Northem ſ 37 
Nations, They that have liv'd. in Ma 
thoſe Countries, relate, as thing MW ,1; 
moſt known and ſamiliar ( what ha iſ * 
been confirmed to me by more then 
one unſuſpeted eye witneſs) the MW ;,, 
long Journeys that are commonly tw WW 7, 
kenupon the Icy Bridges, or rather 
plains, by travellers, with all their FW ;y;; 
Carriages to very diſtant places, And 
that which may bring credit to theſe 
ſtrange relations, by ſhewang, that 
no leis unlikely ones are ſometimes 
true, is, what all Europe knows, that 
within theſe three years the whole 
Swediſh Army, led on by their King, 
march'd over the Sea to the Iſlanddf 
Zeeland, where Copenhagen the Capt 

Ea ral City of Deamart ſtands, * Butit 

alias wg may ſeem much more ſtrange, which 

his amis T will therefore add, that as in the 

_ won North Countries frequently, fo 

funds con- ſometimes even inthe warmer Regt- 

wo ons of the Eaſt, the Sea it ſelf, has by 


marina 
Aqua _) ut non tantium planſtra, ſed integrum exercitum ad dis 
got Milliaria Germanica ſecure vexerit, &c, Inquit T,Barth, 


De nvis uſu, pag. 43. h 
tne 
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the Cold, been congeal'd to a pro- 
digious breadth, 7zſolztum eſt, (faith 


| Bartholinus) quod refert Conftantinus gia, 


Manaſſes tn Annaltbus acctarſſe, Theo- nfvis aſus 
cap.6. 


philo 19perante, 'at byems ſ&ua mare co- 
geret in glaciem ad profuntiitatem ſane 
mmmenſam, bumidumgue ind Elemene 
tum, Lapidis ad duritiem, fluxione prov- 
ſu adempta, 'redigeret, And Michael 


Glycas relates, That in the year 775. Glycas a-) 
he Wi AS IL, -: the E ff th , Pud Four- 
the Winter was ſo ſharp 1a the Eaſt that ,s, jiv.g, 


along the Coaſt, the Sea ( he meas the cap.19. 


Mediterranean) was frozen for 50, 
leagues, and the Ice was compatied as 1- 
toarock, 30. Cubits deep; ſo ſtrange a 
Quantity of ſnow, likewiſe falling, that 
itwasrais'd to the height of 3o, Cutits 
above the Ice, which likewile agrees 
very well with what we tormerly no- 
ted; touching the poſſible increaſe of 
the height oft ſome pieces of ice by 
the falling of the ſnow upon them, 

IV. It remains now, that we ſubs 
joyn a tew promiſcuous obſervations 
concerning ice, that are not fo readi- 
ly reducible to the three foregoing 
heads, 

And we ſhall begin with what was 
taken notice of by the Dutch in their 
vs Cc 3 Nova 
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Nova Zembla Noyage, where relz 
ting how they faſtned their Ships tz 
great piece of ice, to ſhelter theny " 
{elves trom the ſtormy winds, Ther WW true 
( add they ) we went wpor the ice, aul WM ns, 
wondred much thereat, it was ſuch mar. | m; 
ner of Ice ; for on the top it was full f i ted 
earth, and there was found about fart yea! 
eggs, aid it was not like other ice, for WM whi 
was of a perfett Aznre colour, like to tie WM bed 
Skies, whereby there grew great contention M tho! 
of words amongſt our men, ſome ſayin FM. ving 
that it was ice, others that 1t was frozn | he i 
land ; for it lay unreaſonable high abou WM tam 
the water, it was at leaſt eighteen fathn M lus 
under the water, cloſe to the ground, ani niſi 
7 _ ten fathom above the water, © ſolis 
nthe E- :.. 9 . . 
vening re Thelike blew colour in rocky pic IM ut q 
were n- ces of 1ce,, I remember I have ſome MW ver 
cloſed a- , 
mongſt Where found, to have been taken n0- WW ;ne 
great pie- tice of by a modern Navigator, or 
te) a; Whether the words of Yirg:l, cor WW oft 
high as cur Cerning the frigid Zone, Cerules gl anc 


F+ op, Fr cte concrete, atque imbribus atrs, be- | of x 


ſharp blew long to this ſubjeR, I leave others IM of 
_—__ conſider, nox ſhall Il Fay tq examine, W Ar 
reach quite Whether this blewneſs, that has becn | de 
under s. Obſerv'd in ice, be always an inherent WW Ct 
Ce aOr permanent colour, or elſe ſome WM the 
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times one of thoſe that are ſty1'd Em- 
pharical, | 
Tis very conſiderable, it it be 
true, whar is related by Olaus Mag- 
zus, concerning the degenerating (if 
[ may fo ſpeak ) ot ice, from its won- 
ted hardneſs in the Spring of the 
year, For . in the ſame Chapter, 
where he gives us the lately tranſcri- 
bed account of the ſtrength of Ice in 
thoſe Northern Countries, after ha- 
ving interpos'd ſome other paſlages, 


he fubjoyns thele words; LZyueſcente g,,, 1; 


tamen glacte ad princaprum Aprilts, nul 1.cap. 14. 
lus ejus [piſsitudini, minus fortituding, 
niſi in aurora, ambulando confidit, quia 
ſolis d1urno aſpetiu tam fragils redaitur, 
ut que-equeſtres armatos paulo ante portas 


| verat, Vix hominem mnc ſufferre poſsit 


1nermen, 

This puts me in mind to add, that 
oftentimes in the writers of Journies 
and Voyages, we meet with mention 
of great noiſes made by the breaking 
of ice, and inthis very Chapter our 
Archbiſhop taking notice of the 


8 clefts that ſometimes happen in 


Champions of ice, adds, That when 
the tce chances thus to open, eſpecrally if 
Cc 4 z 
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# ben the might, the noiſe of it may 
heard a far off, like the loud and haorrig 
zoiſe of thunder, and of earthquaky, 
And on this occation may be ſubjoyr. 
ed acoupleoft paſſages extant in dif. 
ferent places ot the tormerly ment. 
| on'd Fames Hall's Voyages ; The firſ 
1s thus delivered 5 when we met withs 
huge and high Iſland of ice, we ſteering 
bard to board the ſame, and being ſhits 
Little too. Northwards of it, there fell WM Ol. 
from the top thereof, ſome quaxtity of ite, | cilt 
which an the fall did make ſuch a noiſe, « @ th 
. thoughit had been the report of frueCs F in 
2075s, But the next paſlage is more MW o! 
direaly pertinent to our preſent ſub- {W vi 
je, and is couch'd in-theſe words; ſe 
About twelve of the clock this night, it b 
being ſtill calm, we found our ſelves ſud: { 
aenly compaſſed round about with gren WW i 
1ſlands of tce, which madeſuch a hidem WM t 
noiſe, as was moſt wonderful, ſothat lyu : 


means we could double the ſame tothe ets 
ward, wherefore, &C. Ty: 

= Of theſe kind of zcy. . thunders (MM 
ſome travellers call them ) there are Wh 
divers inſtances to be met with, 
mention'd in the ſeveral Voyages 

the Hollanders, & particularly in thoſe 
: INES E t0 
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to Nove Zembla ; But many of thoſe 
noiles ſeem tobe made by the daſh« 
ing of the great pieces of 1ce againſt 
one another : But it ir happen, when 
the ice ( as ſometimes it is ſaid todo) 
ſeems to cleave, as it were, of its own 
accord z tous that live ina tempe- 
rate Climate, it may be a marter of 
ſome diſpute, whence theſe loud 
ruptures of ice may proceed. For 
Olaw Mazins, inthe Chapter above 
cited, does not improbably aſcribe 


| them to the warm exhalations, that 


in ſome ' places aſcend out of the 
ground, And I remember, in fa- 
vour of this opinion, that once cau- 
ſed divers pieces of thick ice to be 
brought our of a cool place mito a 
ſomewhat warm 'room, and Iiſten- 
ing, obſerv'd a noiſe to come from 
them, as if it had been produced by 
ſtore of little cracks niade-in them, 
but ſomewhat or other-prevented me 
irom repeatitig- the Experiment, and 
png, ploy the Cone: -. 
ure, ' Brithaving lately inquired of | 
an intelligent: Polander, thar has tra- 
velled mich upon theſe tcy plains, 
he agreed'/with our--Anthor, - and 
| = others, 


(394) 
others, as to the frightful noiſe, that 
are produc'd by theſe cracks of ice, 
but affirm'd upon his own obſervat;- 
on ( for that I particularly inquired 

after ) that theſe great clefts were of; 
ten-made, not by thawing heat, but 
by exceſſive cold, and thar he had tz 
ken notice of them 1n- extremely 
ſharp weather, Indeed we ſome- 
times obſerve, that in very bitter 
froſts the frozen ground will cleave, 
as we elſewhcre have occaſion to take 

notice. But whether that be not a 
different cafe from this, or whether 
the Polopiay Gentleman were. not 
miſtaken, or whether both theſe men; 
tion'd accounts of the cleaving of ice, 
may on different conjundures of cir- 
cumſtances take place, we leave to 
farther inquiry. | 

There 15a-tradition concerning ice, 
about the famous Yolcan-Hecla, in 

Hand, which, though verily believd 

among the ſuperſtitious; vulgar of 

4 thoſe parts, is ſpoken of ſo ſlightly by 


Blefkenius Blefkentus, who being upon that coaſt, 


had the curiolity to ſail purpoſely thi- 
ther, that I think it not worth while 
to take any farther notice of it, But 
rwere 
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twere too tedious to {et down in this 
Section, ( which the ſtrangeneſs and 
variety of the Theme has made fo 
prolix already ) the other things, 


| that may be mentioned withaut im- 


pertinency concerning ice z and there- 
fore we ſhall here deſiſt from ſo la- 


| borious atask, as alſo omit the hand- 
| ling of ſnow and hail: For though 


they are reducible to ice, : yet I ſhall 


| atleaſt ſuſpend the treating of them, 


partly becauſe Bariholinu and Metece 
rologfis have ſav'd much of my la- 


 bour, and partly for the reaſon new- 


ly intimated, ſo that we ſhall con- 
clude this Setion as ſoon as we have 
taken notice, that there is yet ſome- 
what relating to ice, which, being in 
it ſelf conſiderable, and wheveof hi- 
therto no experimental account ap- 


| pears to have been given, what we 


our ſelves have tried abour it, may 
challenge to be treated of apart, 
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Title XVI. 


Experiments and Obſerwation; 
touching the duration of Ire 
and Snow, and the deſtroy. 
zng of them by the Air 
and ſeveral Liquors. 


1,JT may be an Experiment, a 

well inſtructive as new, to de- 
termine, what liquor diffolves ice 
fooner then others, and-in what pro- 
portionof quickneſs the folutions in 
the ſeveral liquors are made. For 
Men have hitherto contented them- 
ſelves to ſuſpe& in general, _ that 
there are other liquors potentially 
hor, wherein ice will ſooner diſſolve, 
then it will in water, Butthis opt 
nion either being grounded upon no 
Experience atall, or taken up upon 


the ſight of what happens to pieces of 


ice, which no care was taken to re- 
Wh Care was = 
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duce to the ſame bulk and figure, no 
more then to meaſure attentively how 
long one outlaſted the other 3 we 


| thought fir to try, it we could not 


bring this matter to Experiment, and 
make a determination 1n it, though 
not exactly true, yet leſs remote 
from exa&neſs then had been yer, for . 
_ know, ſo much as attempt- 
ed, 

2, In order to this we procured 


| ſome buller moulds, and having firſt 


carefully ſtopped the little Crevice, 
that is wont to remain betwixt the 
two halfs of the mould, with a good 
clole Cement, we afterwards filled 
them with water, and carefully clo- 
ſed up the orifice of the hole, at 
which the water was poured in, and 
then ſetting the mould to freez in 1ce 
and ſalt, we found it difficult enough 


| tokeep the water { more or leſs of it) 
{ fromrunning away through ſome un- 


perceiv'd paſſage, before. the cold 
could have time by congealing itto 
arreſt it, But after a while, when 
we had thus made a bullet of ice, we 


| foundita new and greater difficulty 
| toget it whole out of the moulds, 


with- 
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without warming them, for by that 


way we could indeed looſen the ice, 
but then we could not avoid thawing 


it too, and that moſt rimes not uni. 
fotmly : wherefore we tried by prea- 
ſing the infide of the moulds to kee 
the ice from ſticking ſo cloſe tothem, 
+ ( notwithſtanding the diſtention the 
water ſuffered by its being frozen ) 
but that we might pick out the bullet 
entire, and this ſucceeding well 
enough, we hoped by this way to ob- 
tain_our end, which was to have a 
competent number of pieces of ice of 
equal bulk, and of the ſame figureto 
be put ar once to thaw in ſeveral 1: 
quors; - but we could by no means 
procure moulds, which had any 
number of diftin& cells of the ſame 
bigneſs, thoſe long pairs of moulds 
that were to be met with in ſhops, 
having their diſtin& cells generally 
made on -purpoſe of very different 
bigneſlſes, which rendred them altos 
gether uleleſls for our deſign, 
Wherefore we were fain,for want of 
an exacter way, to take a glaſs pipe 
of the moſt even and Cylindrical that 
we had, and of a bore capable to ads 
: FER mit 
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mit a big mans little finger, this glaſs 
being ſtopt ar one end, and kept 
open at the other, was filled to the 
height of about halfa foot or more of 
fair water; and ice, and falr, being 
heaped up about it,. that the cold 
might reach as far as the warer did, 
it was quickly frozen, In the mean 
while, 1 had cauled ſeveral wide 
mouth'd glaſſes tro be brought into 
my Chamber ( wherein, by reaſon 
of ſome indiſpoſition,that hindred me 


| from going abroad, I kept ſome fire ) 


and having poured. ſeveral liquors 
into theſe glaſſes, which had been 
placed all on a row,we ſuffered them 
co reſt there a while, that the ambi- 
ent Air might have time to reduce 


E them, as far as it could, to its tem- 
| per, and conſequently to the ſame 


temper as to heat and cold, and then 


| with the warmth of ones hand, the 


included ice being looſened from the 
bal, as it was taken out, and: a ru- 

r divided into inches and eights, 
being laid alongſt it, with a knife a 
little warmed, the ice was ſoon, and 


| yet not careleſly, divided into ſeveral 
{mall Cylinders of three quarters of 


an 
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an inch,a piece z and theſe Cylinden W 16 
thus reducedto as ſenſible an equality MW mc 
as we could, were nimbly and care W the 
tully put into the ſeveral liquors here. M the 
after to be. mentioned, and while MW cov 
we our ſelves watched very attentive. W gx 
ly, till each of theſe icy Cylinder MW all 
was quite, and yet but juſt diſſolved, 
we cauſed others to keep time by the 
help of a Pendulum, whoſe Vibrati 
ons were each a fecond mj- 
nute ( or 60, partof a Common Mi: 
vute, whereof 60, go to make an 
hour )and it was eafie for thoſe we 
appointed, to watch the Vibrations 
of the Pendulum, notwithſtanding 
the Quicknels of its Motion, becaule 
it was fitted to a little Inſtrument 
purpoſely contrived for fuch nice oþ- 
{ſervations, wherein a long Index mo 
ving upon a divided Dyai plate, did 
very manifeſtly point our the number 
of the D:adromes made by the Pends 
lum, 

3. This Experiment was after- 
wards repeated twice with Cylinders 
of ice, each of them an inch lopg, and 
thoughthe ſucceſlesof theſe trials were 
_ various enough, yet we ſhall — 

ot 
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linder 


both the laſt, (as being made with 
Jualin W more advantage then"the firſt) thar 
| cars I the more light may be gathered from 
here. WM them, and that: at leaſt we may dif- 


philelt MW cover how difficult it- is ro make ſuch 
ntive. Experiments'in this matter; as that 
nders MW all the nice circumſtances of them 
Ived, WW may ſafely be relied on, 
dy the by | 
drati: I. . Trial, | 

mW 71, Oylof Vicriol, wherea Cylin- 
1 Mi- i der of Ice, of an iuch long,-being pur 
e an WF into, laſted 5. minutes. 


ewe WW 2. Spirit of Wine, (in whichthe 
tions I ice ſunk ) laſted 12, mimiites.. 

ding 3. Aqua fortts laſted 124 minutes, - 
-aule 4. Water laſted about 12. minutes, 


nent 5. Oyl of Turpentine laſted (not 
= o- Wl good ) 44. minutes, 


mo! '6, Air laſted 64. minutes, 

did 

1ber Il. Trzal, 

ndke 1, In Oylof Vitriol, where an inch 


: of Cylindrical ice laſted 3, minutes, 
ter- 2, In Spirit of Wine, laſted 13, 
ders WW minutes, = 

and WW '' 3. In Water, laſted 26, minutes, 
cr i 4.1n Oylof Turpentine, laſted 47. 
omn IF minutes, 

oth MW Dd $, In 
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5. In Sallet Oy], laſted 52.minutes. 
6,In the Air, laſted 152.minute,, 


4. We likewiſe thought it worth 
trying, whether there would be any 
difference, and how much difference 
there would be in the Duration of 
pieces of ice of the {ame bulk and f- 
gure, ſome of them made of com- 
mon water, and others of frozen 
Wine, Milk, Oyl, Urine, and other 
ſpirituous liquors ; theſe ſeveral pic. 
ces being expoled to be, thaw'd in the 
fame Air, or other ambient liquor, 

5. Wealſotried whether Motion 
would impart a heat to ice, by,nim- 
bly rubbing a ſtrong piece of iceupon 
a plate of ice, and rhough this ſeem- 
ed to haſten the difſolutiog /in that 
part of the icy plate, where the Al- 
trition had been made, yet we were 
unwilling to determine the marter, 
till further and exaGter trial have 
been made, 

. 6, And this brings into my mind 
an Experiment, that has by ſomebeen 
thought very ſtrange. The occafion 
I remember was, that I received the 


laſt Winter the honour of a viſit 
| from 


(403) 


from a Nobleman of great eminency 


and learning, who chancing to come 


in, while was making  fome trials 
with ice, would needs know whatTI 
was doing with it, but the preſence 
ofa very tair Lady, in whom Hymep 
had made him happy, and of fome 
other Company of that Sex, thar he 
brought along with him, 1nvitin 

me to give him the an{wer, that 

thought would be moſt ſuited and 
acceptable ro his Company, I mer- 
rily told him, that I was trying, how 
toheara Cold liquor with ice, and 
toſatisfie him, that was no impoſlt- 
bility, I held out an open mouth'd 
glaſs, full-of a certain liquor ( which 
tor ſome juſt reaſons I do not des 
{cribe, bur do plainly teach ir in an 
opportuner place ) and deſired them 
to feel, whether it were not actually 
Cold, and when they were ſatisfied, 
It was ſo, I chofe among the pieces 
of ice, that lay by me, that I judg'd 
by the eye tobe fit for my purpoſe, 
(tor every piece was not ſo, for a rea- 
fon I elſewhere ſhew, ) and throw- 
ng it into this liquor, it did not only 
na trice vaniſh in it, but the Lady, 
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I was mentioning, ſeeing the liquor 
{moak, and advancing haſtily to try, 
whether it were really warm, found 
itſo hot, that ſhe was quickly fainto 
let it alone, and had almoſt burnt her 
tender hand, with which ſhe had, in 
ſpight of my diflwaſion, taken hold 
of the glaſs, which Her Lord him- 
ſelf could fcarce indure to hold in his, 
Bur-this Experiment, - which for the 
main 1 have. repeated before compe- 
tent witneſſes, though it be not im- 
pertinent tothe Hyſtory of Colg, yet] 
ſhall not build much upon it, be- 
cauſe, how ſtrange ſoever many have 
been pleaſed to think it, I ſhall elfe- 
where ſthew, that I made uſe of a 
certain unperceivable i{light, which, 
1n my opinion,'did as well, as the na- 
ture of the liquor and the texture of 
the ice, contribute to the ſuddennels 
and furprizingneſs of the Effe&, 


7, -But to return to the duration of | 


the effects 'of Cold, I think thoſe 
much miſtaken, who imagine, that 
the effets of Cold do; continually 
depend upon the aRual preſence and 
influence of the manifeſt efficients, 
as the light of the. Air Opcncuue 
| the 
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the Sun, or Fire, or other luminous 
body, upon Whoſe removal it imme» 
diately ceafes, For when cold agents. 
have actually brought a diſpoſed ſub- 
ject ro a ſtare of congelation,- though 
the manifeſt cfhcient cauſe ceaſe from 
ating, or perhaps from being, the 
effet may yer continue, For in moſt 
caſes, if a certain texture be once 
produced in a body, ir is agreeable 
tothe conſtancy of nature, that ir per- 
ſevere in that ſtate, till ir be forcea- 
bly put out of it, by fome agent ca- . 
pable to overpower it, and though 
we uſually ſee ice and ſnow, as it 
were of their own accord to melr 
away, when the froſty conſtitution 
of the Air-ceaſes; yet the cauſe of 
that may be not barely the ceſſation 
of froſty weather, but that thoſe ea- 
ily difſoluble bodies are expoſed to 
the free Air, which being heated by 
the Sun beams, and perhaps by calo- 
rifick expirations from the: earth, is 
turniſht with an actual cauſe, upon 
' whoſe account it deſtroys the texture 
of the ice and ſnow ; but even here 
above ground, if ſnow be well com- 
paged into great maſſes, in which 
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by reaſon of the cloſeneſs of the little 
icickles, but little Air is allowed to 
get between them, I have ſeen ſuch 
maſles of ſnow laſt fo long, nor only 
in thawing, but in rainy weather, as 
to be wondered ar, and if ſuch fnow 
(or ice) be kept in a place where it 
may be fenced from the Sun, and 
other external enimies, though the 
place, it is lodged in, be not any thing 
near cold enough to produce ice, yet 
1t will, as ſometrial hath taught me, 
preſerve ice and ſnow for a very long 
time, 


— 


Appendix to the XVI. Title. 


A N eminent inſtance to confirm 

what is deliveredat the cloſe of 
the foregoing Seton, is afforded us 
by the conſervatories, wherein ſnow 
and iceare kept all the Summer long, 
Ot theſe I have ſeer in /taly, andelle- 
where; bur ſuppoſing L had the com- 
mand of ſome 7talzaz, and other 
books, wherein I ſhould meet _ 
the 


y_ = 
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the dimenſions, and other circum- 
ſtances that belong tothem, my find- 
ing my expecation diſappointed by 
thoſe books, makes me think it very 
well worth while to fubjoyn fome- 
what about things, that may give us 
opportunity of making a multitude 
ot Experiments about Cold. And 
therefore meeting the other day ( by 
good chance) with my ingenious 
triend Mr, F. Evelyn, his inquiſitive 
travels, and his inſight into the more 
polite kinds of knowledge, and par- 
ticularly Architecture, made me de- 
fire and expe& of him that account 
of the /talzar way of making conſer- 
vatories of ſnow, that I had mits'd of, 


| inſeveral Authors; and having rea- 


dily obtain'd my defire of him, I 
ſhall not injure fo juſtly efteem'd a 
ſiyle as his, ro deliver his deſcription 
in any other words, then thoſe enſu- 
ig ones, wherein I received it from 
im, 

[ The ſnow Pirs in /taly, &Cc. are 
ſunk in the moſt ſolitary and cool'd 
places, commonly at the foot of 


ſome mountain or elevated ground, 


which may beſt prote& them from 
Dd 4 the 


T have 
ſeen alſo. 


the ſides 


ways, in- 
Head of 
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the Meridional and Occidental Su, 
25. foot. wide at the orifice, and a: 
bour 50, in depth, is eſteem'd a com- 
petent - Proportion, And though 
this be excavated in a Conical form, 
yet it is made flat at the bottom or 
point. The fideg of the Pir are ſo 
Joyc'd, that boards may be nail'd up, 


- on them very cloſely joynted. ( His 


Majeſties at Greexw:ch newly made on 
the {ide of the Caſtle-hill, 1s, as]I re- 
member, ſteen'd with Brick, and 
hardly ſo wide at the. mouth, ) 


Abour a yard trom the bottom is fixd 
lin'd with a fkrong Frame or Tresfle, upon 
reeds lirg- which lies a kind of woodden grate; 


the top or cover 1s double thatch'd, 


boarding With Reed or Straw, upon a copped 
or feenins* frame or roof, in one of the {ides 


whereof is a narrow door-cale, hip- 
ped on like the top of a Dormer, 
and thatch'd, and ſo it is complete, 


To conſerve Snow, 

They. lay clean Straw upon the 
grate Or wattle, ſo as to keep the 
Snow from running through, whilſt 
they beatirt to a hard cake of an icy 
confiſtence, which is near one foot 
| thick, 
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thick, upon this they make a layer 


of ſtraw, and on that ſnow, beaten as 
before, and fo continue a bed of 
ſtraw, and a bed of ſnow, S. S. S, 
till the pit be full co the brim. Fi- 
nally, they lay Straw or Reed ( for 
| remember to have ſeen both) a 
competent thickneſs over all, and 
keep the door lock d, This. grate 1s 
contriv'd, that the ſnow melting by 
any accident in laying, or extraord1- 
nary ſeaſon of weather, may drain 
away from the mals, and fink without 
ſagnating upon ir, which would ac- 
celerate the Diſlolution, and there- 
fore the very bottom is bur ſlightly 
ſteen'd, Thoſe who are moſt cir- 
cumſipe& and curious, preſerve a tall 
Circle of ſhady trees about the pit, 
which may rather ſhade, then drip 
upon it, ] - | 

Thus tar this learned Gentlemans 
account .of Conſervatories of Snow, 
And on this occaſion I might add 
what the Dutch in their Nova Zembla 
Voyage relate, namely, that the three 
and twentieth of June, though it were fatr 
Sunſhiny weather, yet the heat mas not ſo 
fireng 45 to melt the Snow, to afford them 
water 
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water to drink, and that in ſpight of theiy 
being reducd to put Snow into theip 
mouths, to melt it down unto ther throats, 
they were compelled to indure great thirſ, 
Bur becauſe it was in ſo cold a Cli- 
mate, that this duration of the Snow 
was obſerv'd, I ſhall rather take no- 
tice, that in the Alps, - and other high 
mountains, even of warmer Cj 
mates, though the ſnow doth partly 
melt towards the end of Summer; 
yet in ſome places, where the refle- 
@ion of the Sun beams 1s lefs conſide- 
rable, the tops will even then remain 
covered with ſnow, as we among ma- 
ny others have in thoſe Countries ob; 
ſerved, And for further confirmati; 
on of the Do&rine deliver'd ar the 
end of this 16, Title, I ſhall ſubjoyn 
a Paſſage, which having unexſpe@- 
edly met with inan unlikely place of 
Captain Fames's Voyage, I think not 
fit to leave unmention'd here, not or- 
ly becauſe 'cisthe ſole artificial obſer- 
vation that I yet met with, concern- 
ing the laſting of ice, and ſo may re 
commend to us the Ingenuity of an 
Author, whoſe Teſtimony we ſfome- 
what frequently make ufe of, but = 

caule 
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cauſe the obſervation is in it ſelf re- 
markable, and notwithſtanding the 
difference of places may. ſerve for the 
purpoſe we alledge it : Our Naviga- 
tors words are. theſe; Ihave zz July, 
and in the beginning of Auguſt takers 
ſome of the Ice into the ſhip, and cut it 
ſquare two foot, and pnt it intothe Boat, 
where the Sun did ſhine on it with 4 very 
ſtrong reflex about it, And notwith. 
ſtanding the warmth of the Ship ( for we 
kept a good fire ) and our breathings, and 
motions it would not melt in eight or tex 
days, Andirt is alfo confiderable to 
our preſent purpoſe, what the ſame 
Author elſewhere has about the du- 
rableneſs of the Congelation of the 


groundnot yet thaw'd at the begin- paz. 65. 


ning of June. For the ground ( lays 
he) was yet frozen, and thus much we 
found by experience i the burying of our 
men, tn ſetting up the Kings Standard 
towards the latter end of June, and by our 
Well at our coming away, 1 the beginning 
of July, at whit time upon the land, for 


ſon other reaſons, it was very hot wea- 
er, 


Title 
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Title XVII. 


Conſiderations and Experiment; 
touching the Primum Fri- 


gidum. 


1,57 He diſpute, which is the Pr; 

mum Frigidum, 1s very well 
known among Naturaliſts; ſome 
contending for the Earth, others for 
the water, others for the Arr, and 
ſome of the Moderns for Nztre ; But 
all ſeeming to agree, that there is 
{ome Body or other, thart is of its own 
nature ſupremely Cold, and by par- 
ticipation of which, all other cold 
Bodies obtain that quality, 

2, Butfor my part, I think, that, 
before men had 1ſo hotly diſputed, 
which is the Primum: Frigrdum, they 
would have done well to enquire, 
whether there be any ſuch thing orno 
( in the ſenſe neyly expreſs'd, ) For 
though 


nts 
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though I make ſome ſcruple, refo- 
lutely to comtraare ſuch ſeveral. Sets 
of Philoſophers, as agree in taking 
It for granted, yet I think it may be 
not irrationally Queſizon'd, and that 
upon two or three accounts, 

3, For (firſt) ir is diſputable 
enough, as we ſhall hereafter fee, 
whether. cold: be ( as they ſpeak): a 
poſitive quality,” or a bare privation 
of heat, . and till this queſtion be de- 
termined,. it; will, be {ſomewhat im- 
proper -to; wrangle -. ſollicitouſly, 


which may beithe Premum Frigzdum, 


For ifa Bodies being cold, ſignifie no 
more, then its not having its inſen- 
ible parts ſo much agitated, as thoſe 


of our Senfories, by which we are 


wont to. judge of tale qualities 3 


| there will be no cauſe to bring ina 


Primam Frigidum, upon whole ac- 
count particular Bodies muſt be cold, 
ſince to make this or that Body ſo, ir 
luffices that the Sun or the Fire, or 
lome other agent, whatever it were, 
that agitated more vehemently its 


Parts before, does now either ceaſe 


to agitate them, or agitate them but 
very remiſly : So thar, till it be de- 
termin'd, 


* In the 
Sceptical 
Chymi$, 
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ecrmin'd; whether cold be a poſitive 
quality, or but a privative it will 
be needleſs to contend, whar parti- 
cular Body ought to be eſteem'd the 
primun frigtdam {in the fenſe above 
ſpecifiid,) - 
4, Secondly, Though it be taken 
for granted, not only by the Schools, 
bur by their Adverſaries the Chymfts, 
that heat and moiſture; drineſs and 
gravity, and I know not how many 
other qualities, muſt - have each of 
them a T Pwr Qv Oexlinov, Or a princi- 
pal ſubje& ro refide in, upon whoſe 
account, and by. participation 6f 
which, . that Quality belongs to the 
other Bodies, wherein it 15 to be met 
with ; though this be fo, I ſay, yet 
we have * elſewhere” fully enough 
manifeſted,” that this fundamenta| 
Notion, upon which much of the 
Do&rine of Qualities, is both by 4- 
7iftotel;ans, and vulgar -Chymiſts, iu- 


perſtrued, is but an unwarrantable 


conceit, and therefore not ſufficiett 
for a wary Naturaliſt-to build the 
Notion of a primum frigrdium upon ; 
there being indeed many qualities, 
as gravity, and figure, and m—_— 

an 
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' and colour, and found, &c. of which 
no true and genuine TpoTo Fixlmty 


can ( for ought I could. ever yer diſ- 
cover ) be aſſigned : and becauſe hear 
and cold are look'd upon as Diame- 
trically oppoſite Qualities, we may 
conſider, that it will be very hardto 
ſhow, that there 1s a_Tp@Tow &xlixiy 
of hear ; ſince ſtones, - and metals, 
and plants, and animals, and ( very 
few excepted ) all conſiſtent Bodies, 
weare converſant with, may by mo- 
tion be brought to heat, which to 
attribute to the participation of ſome 
portion or other of the imaginary 
Elementof fire, is not only precari- 
ous ( being afftirm'd by many, and 


\ The Dia- 
prov'd by none ) but erroneous, or at lgues a 


leaſt needleſs, as we have more ar fot heat 


and flame. 


large declar'd in other papers. 

5. Athird thing, that induces me 
toqueſtion, whether there be a pre. 
nun frigzdum, 1s, that among thoſe 
Bodies, that the chiefeſt Secs of Phi- 
lolophers, whether Ancient or Mo- 
dern, have pitch'd upon, there is not 
any, that ſeems clearly to deſerve 
the title of the primum fregidum, But 
to make this appear, we muſt di- 
J ſinaly 


«<0 
ſtinaly ( though as briefly as our-d6 
ſign will permir-) confider'thofe four 
ſeveral Bodies,” which we have (at 
the Beginning of this Seaton ) taken 
notice of, to'ftand in' competition, 
inthe Opinions of -Philoſophers, fot 
the title of priman frigidam, 
:.:6, Firſt; thefi Plutarch and others 
contend, 'thar -ir-is the Earth ; bur, 
co: omit other-' Arguments} we -fee, 


that the Earth is frozen not by its own - 


cold, but by its vicinity- e6'the Air, 


as may be argued 'by-this;-v2z, that: 


the congealingieold-evert inthe midft 
of Winter afte&s but-theifurtace'st 


the Earth, | where'ic borders'oii the | 


. Air, and ſeldom pierccs above a few 


that part wherein the-Earth'is expo+ | 


». 6 


ſed, and immediately contiguous, to 
the Air, as may appear/ byiwhatwe 


have-:formerly: deliver'd .concerning ' 


the ſmall depth, to which froſts reach 
intheground..- And therefore if the 
Earth' be ' prote&ed - from: the, Air 
(though by ſo cold a Bodyas water ) 
it may be kept unfrozenrall the Win- 
ter long,” as may be. gathered from 
that remarkable practiſe in the rene 
| ET. alts 


ſerve for the Workmen- to paſs to 
and fro : for ( ſays my Author-in his 3.,,,.7 

own language ) if -they left thoſe e Paliſty 
Marſhes ( or Salt-works ) uncovered, 7 OP 


the froſk would make ſuch havock commun; 


(qr) 
Salt-marſhes of the French lilands of 
Xaintonge, where,as a diligent Write 
of that Countrey, very well vers'd 1n 
the making of the French Salt,informs 
us, when once: the ſeaſon ot Coagu- 
lating Salt by the hear of the Sun 1s 
quite paſt, the- Owners are carctul 
by opening certain Sluces to overs 
flow all the Banks, and Dams, that 
make and divide the Salt-ponds, and 


amongſt them, that ic would be ne- 
ceſlary to make them up again every 
year, but by means of the water, 
they are prelerv'd ( or kept.in repair) 
irom year to year : which praiſe L 
the rather mention, becauſe the hint, 
it affords, as it -is conſiderable to our 
preſent purpoſe, ſo it may -on ſome 
occaſions be- applicable to practiſes 
uſeful to hiumane ſociety, | 

7. Beſides, the Earrh being ( ac- 
cording to thoſe we reaſon with ) the 
coldeſt, heavieſt, and ſolideſt of Ele« 


ments, 1t is not ſo probable, as to ex= 


E cuſe 


Minfenv 
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cuſe them from the need of proving 
ir, that thoſe excefſively.cold Agents, 
that freez the Clouds into Snow and 
Hail, ſhould be tcrrene - Exhalations 
- carried .up to the middle Region of 
the Air cſ{pecially--{ince it muſt be 
done by. Agents, | either hard to: be 
gucſs'd at, or con{iderably hot, And 
"ris not-eaſie to give a reaſon, why, 
if Elementary Corpulcles ſteaming 
from the Earth, bave ſuch a congeal- 
ing cold, where they ' are diſunited, 
| and but inter{pers'd among the par- 
ticles of Air, the Maſs of the Earth it 
ſelf, whence thoſe exhalations are 
ſuppos'd to proceed, ſhould not be 
able.alſo tro congeal water, {ince the 
Terreſtrial Corpuſcles: being more 
thick ſer, and united-in a Clod 0 
Earth, then in an equal portion of the 
Atmoſphere, it ſeems, that where 
the frigorifick matter is more denle, 
the cold ſhould be more vehemend, 


as Philoſophers obſerve, that heats i 


more intenſe in a glowing bar of Iron, 
then an equal portion of the flameot 
kindled Straw. | | 

8, But:( not to repeat what we fot! 


merly mention'd about Colds being 
a 
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a Privation ) there is another Argu. 
ment againſt the Earths being the 
primum frigidum, and that is taken 
from the Subterraneal fires, which 
breaking forth in many places of the 
Earth, as in ta, Veſuuimy Hecla, 
the Pico of Tenariffe, &c, ſeem to ar- 
oue a Subterraneal fire, upon whole 
exiſtence not only many Chymiſts 
build great matters, bur even divers 
Philolophers have adopted it, and the 
learned Gaſſezdus himſelf ſeems fo far 
to countenance 1t, as to imploy it as 
one Argument of the ' Earths being 
naturally neither hot nor cold, The 
mention of this 'Subterrancal fire 
brings into my mind ſome things thar 
] have met with amongſt good, 
though not Claſſick, Authors, and 
amongſt men that have been either 
diggers of ( or converſant in) Mines, 
not umproper to be here taken notice 
of, For though I do not now intend 


| to declare my opinion about the Cen- 


tral fire, either of the Chymzſts, or 
Carteſ;aus, and though the Examples 
newly mention'd, and ſuch other 
leem to me but very inconſiderable, 
in reference to the whole Earth, yet 
| Ee2 tis 


F 


(420) 
'tis obſervable to our preſent purpoſe, 
that there ſhould be fo much Subter- 
rancai heat or warmth, at leaſt ge. 
nerally to be met with: For even 
where there appear no maniteſt ſigns 
of Subterraneal fires, I bave known 
thoſe, that were wont to go to the 
Bottom of deep Mines, complain, that 
a very little Exerciſe would put them 
into a great ſweat; and a learned 
and experienced French DoRGor, that 
hath written in his own Language of 
Stones and Jewels, affirms, that in 
ſech Mines the Subterrancal Vapors 
and Exhalations, are viſibly ſo abun- 
dant, and likewiſe ſo hot, that the 
Mine-men are confirain'd ( which a 
perſon I ſpoke with affirmed to me, 
touching himſelf) ro work in their 
{hirts,by reafon of the great heat they 
there felt, and though I would have 
been glad to know, whether thoſe 
deep places would have appear'd as 
hot, when judg'd of by a ſeal'd Wes 
ther-glaſs, as they did to the Mine- 
mens Senſories, becauſe of ſome little 
doubtT harbour'd, whether much of 
that copious ſweating, and ſeemirg 
beat, might not proceed _ 
thick- 
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thickneſs of the dampiſh Air, and its 


unfirneſs for Reſpiration z yet, be- ,, ſecond 
cauſe a Yrirtuoſe, that had a Lead» Livre das 


Mine of his own, in which he 


wrought himlſelt for curioſity, an- Cap.2. 


{wered me, that he was not wont to 
find any difhculty ot breathing in the 
place., where he was ſo apt to iwear 
and ſince I find not, that others have 
comylain'd of having their reſpirat 
on incommodared in ſuch places, un- 


| leſs by Accidental Damps,my ſcruple 


was much abated, and the rather, 
becauſe the Author lately mention'd, _ 
expreſly affirms, that the Sudorifick Wbid. 
heat (1f I may ſo ſpeak ) is to be 
found in the Bowels of the Earth, as 
well in Summer ac 1n VVinter, which 
prevents the aſcribing of it to eAzte- 
periſtaſis, And in orher places then 
Mines *cis generally obſerv'd, that 
Wells and Springs freez nor, if the 
place, whence the water is drawn, be 
very deep, but, as we have obſerv'd 
elſewhere, rhar it oft comes up 
imoaking, and, as it were, reaking, 
which argues, thar at the leaſt the 
Earth, wherein it was harbour'd, or 
through which it paſs'd, was, if not 
Ee 3 warm, 


Monſreur 
de Claves\ thole heat not the Earth above fix or 


livre 11, 


Cap. þ- FM 


warm, free from ſuch a degree of - 


Cold, as might be exſpected in the 
Earth, if it were the primum frigidum, 
Norcan it be reaſonably pretended, 
that the Subterraneal heat comes 
from the Beams of the Sun, ſince 
learned Men have obſerved, that 


ſeven foot deep even in Southern 
Countries, and though we ſhould 
allow them to pierce three times as 
far, yet that would not- be confide- 
rable to the depth of the Mines above 
mentioned, and if the lower part of 
the Earth were - of its own nature 
cold, and received the heat, it dif. 
cloſes only from the Sun and Stars; 
the deeper men dig, the lefler of 
heat and ſteams they wculd meet 
with, whereas the above cited 
French Mineralliſt affirms, thatthe 
lower they go, the more vapours, <&x- 
balations, and heat they find, 

9, Bur becaule this learned man 
delivers ,this circumſtance in a dog- 
matical, rather then an hiftorical 
way, I will add ſomewhat out 
of a relation ( whence I have 
| * elle- 
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, * « = . o _ 
ellewhere wo * In the Diſcourſes about Antiperiſta« 
ken- other partt-' 6g, the Fee pem- paſſages are taken, 


um made by. out of a ſmall narrative, conſulting of 
4. culars ) phyſi Y' about two ſheets of paper of Joh. Bap- 
©, a Frencis FAYNCH” jg morinus, publiſhed 7n the year 
mes 4n likewile, that: 1619. and titled, Relatio de —_ 
=. 4 Subterrancis, annexed to & diſcourſe 
_ had the curiofity C to9 much built on Aſtrological and 


that to delcend him- _Ariftoretian grounds ) of the threefold 
xor ff feltincorhe deep Arg harhecmeerrobearwel 
er WW Mines of Hunga- 
uld 79, ſome of which. that he went 
Sas WW down into, may be collected by his 
ide- W Narrative, to have three or four hnns 
ove WW dred fathom, that js eighteen, or 
tot WM twenty four hundred foot of perpens 
ure WW dicular depth. This Author then re- 
dil- lates, that after he had deſcended 
Us; about 180, or a hundred fathoms., he 
of © cameinto a very warm Region of 
ieet the Earth, which laſted to the bot- 
ited MW tom ofthe Mine, and is fo hw: both 
the W Winter and Summer, that the La- 
ex- W borors are wont to work in it withs 
out their clothes, and he was ſcarce 
nan WW able to indure -the heat of it, al- 
log- MW though the external Air were 
ical W very hot: the weather being 
out WW very fair, and the moneth July, 
ave E e 4 * He 


mY 
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* He adds, that 
* Unde calor ille procederet petit 2 he -havi , d 
prefetto. Reſpondit, ex parttbus infe- ing de- 
rioribus, inferius enim perpetuo calet. manded of the 


Nuod reſponſum magis adhac miratus, 
queſivi anres ita ſeſe haberet in fodi- Overlcer of the 
ns omnibus. Reſpondit ita ſe habere Mine, whence 


in omnibus ſaltem profundss, ut poſt this heat came, 
rofundum' Terre frigide traflum, in h : (wer 
locum calidum deſcendatur. Et quod, NE WAS ANIWCr d, 


ubicunque terra foditur poſt ſimilem to that and {eve- 
profunditatem, nullum amplius ſenti- 


tur frigus, ſed ſemper calor,quantum- ral other queſtt- 

cunque profunde fodiatur. ONS, Tyat it came 

from the lower 

parts of the earth; that in all deep 

Mines, after one is paſt the Colder 

crult of the earth, one comes intoa 

region, - that is perpetually warm, 

and that where ever they dig the 

ground, after they are come to ſuch 

a depth ( which he elſewhere menti- 

ons tobe about 80, or a hundred fa- 

thom ) they feel no more any cold, 

+ — Per-but a perperual heat, how deep foes 
cuntatus 


ſum page they dig, (* yet without obſer- 


magis ac- V1ng, that after they are once into 


cedit ad that warm region, they find the heat 
Terre cen» 


rumcalor ſenſibly increaſe, the nearer they ap- 


7/lz maj proach to the centre of the earth, 


percipere- 
tur, Reſpondit, id nunquam faiſſe animadverſum, niſi interdum 
dum fodiendo occurcbant veng calidorum Mineralium. 


— Hec Reſyponſanon in anica fodina, (5 ab unicoprefello acue* 


pi; ſed, &c. 
unleſs 
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unleſs by accident they happen to dig 
through vains of hotter Minerals, ) 


And theſe anſwers ( ſubjoyns my Ayu- 
thor ) I received not in one Mine 
alone, or from a ſingle overſeer, but 
in all the Mines, and from a)l the 
Maſters of them; ſo that if theſe 
were not miſtaken, we may ſafely 
conclude, that as far as experience 
can inform us, the body of the earth 
in its lowermoſt parts, where 'tis 
preſum'd to be coldeſt, is every 


| where, and that conſiderably, hor, 


Laid, if theſe 2M1ne-men were not miſta: 
fey, becauſe having been in the bot- 
tom of ſome Mines my ſelf, rhough I 
find it acknowledged, that *cis ſtill 
warm in the botrom of deep ones, 
yet] confeſs, I ſomewhar ſuſpe& by 
whatTI have obſerv'd, that this degree 
of heat, which our French Phyſician 
tound in the Hurgarian Mines, might 
be rather in great part from the pecu- 
lar nature of thoſe places, or of the 
Minerals generated there, then bare- 
ly ( as he and thoſe that inform'd him 
ſuppoſe) from the greatneſs of their 
depth beneath the _ of the 
earth ; for I know ſeveral mixtures, 

uy : ; beſides 
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beſides thoſe that are common, of 
bodies neither of them a&vally hox, 
which will produce a confiderable 
degree of heat, And very credible 
eye witneſles affirm, that in ſome 
parts of Ezgland, they dig up good 
ſtore ofa kind of Mineral, which is 
thought tobe of a Vitriolate nature, 


which by the bare addition of com-' 


mon water, will grow hot, almoſt to 
1gnition, SO that the Hungaria 
Mines being deep, and as appears by 
our Authors Narrative, being not 
deſtitute of water enough to makea 
Subterraneal Spring in ;the Mine its 
ſelf, beſides what water may plenti- 
tully aſcend in the forms of vapours, 
and moiſten the Oar, it may be ſus 
peed, that either the water, or 
ſome appropriated Mineral ſpirit or 
juice (of which the bowels of the 
earth may contain divers, that we 
Know nothing of ) may produce tor 
gether with the Mineral a warm 
ſteam, which for want of ſufficient 
vent in thoſe narrow, and cloſe pla- 
ces, may heat them confiderably, 
which conje&ure may be countenan- 

ced by thele three ny”: 
| that 
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that I took notice of in our Authors 
Narrative z oe, That the ſmoak thar 
copiouſly aicended our of the Mine 
by the perpendicular grove, was not 
barely hot, but conſiſted of ſtinking 
exhalations, which were fo ſaline, 
and fretting, as oftentimes to cor- 
rode and ſpoil both the woodden lad- 
ders or ſtairs, and the jron inſtru- 
ments of rhe diggers, The other, that 
the overſeers themſelves of rhe Mines, 
told Morinus ( as we lately ſaw ) that 
they in ſome places met with veins of 
hot Minerals, which made it hotter, 
then the bare vicinity of thoſe places 
to the centre of tCum deſcendendo calerem il[ſum ma- 


the earth would gis ac mags augeri ſentirem:hujus ras 


have done. And fimem peti: a prefedo, quod in nulla 
One, adhuc fodina fimilem caloris intenſige 


laſtly, *.aS OUL yew percipiſſem. Reſpondit, Mineram 
Author was de- Vitriol! paulo inferizs exiſtere, qua 
ſcending into the calorem multiplicaret. 
golden Mine at Cremzztz, he found in 
one place, the heat to increale as he 
deſcended more and more, ( which 
leems not to agree with a paſſage we 
lately mention'd out of him) and to 
exceed any he had met with in any 
other Mine; and afterwards the 
oyerſeer bringing him into a room, 
thar 
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that abounded with ſmaragdine Yj. 
trio], ( the Mineral whence this heat 
proceeded ) though the room were 
ſpacious, he found there, beſides a 
ſharp ſpirit very offenſive to his 
throat, ſo troubleſome a heat, that G 

he was ready to faint away with 5 
ſweating, and very much wondered i © 
how the diggers were able to work f 
there. And elſewhere the Author | ®* 
himſelf notes, that ſuch hot Mines of 
Vitriol, or Sulphur, may be found he 
even inthe firſt region of the earth, as 
( as he calls that which is ſomewhat 8 bs 
near the ſurface, and which he thinks fon 
fir to name the cold region ) and with- 


ina large {ſphere of activity make it - 
perpetually hor, Bur this, as I was ins 
timating, I mention bur as a ſuſpici- & 
on, or a conjecure, and notwith- "s 
ſtanding thatthe degree of heat may d 
be much increaſed in theſe Mines, to 
by the concurrance of accidental cau- _ 
ſes, incaſe the conjeure be admit- b 
red ; yet fince the frequency of a ſen- 's 
{ible degree of heat in very deep pla- ; 
ces does very little favour their opi- 4 
nion, that will.allow the earth to d 


have no other hear, but what ir re- 
— 
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ceives from the Sun beams, or by the 


manifeſt fire of burning hills, as /£:- 
na and Veſuuius, And if it ſhould be 
obje&ed, that this Subterraneal hear 
is adventitious to the Earth, which ts 
ſupremely cold of 1ts own nature 
Gaſſendus might reply, that 'cis as 
likely, that the coldnels of it-near the 
ſuperficies may be adventittous too, 
and that it appears at leaſt as mani- 
feſtly, that the one proceeds from 
the contiguous Air, as it does, that 


| the other proceeds from ſome inclus 
| ded fire; and if I miſremember nor, 


he hath this conſideration, that 'tis 
ſomewhat ſirange, 'that Nature 
ſhould have intended the Earth for 
its ſummun frigidum, and yet that a 
creat part ( and for ought we know 
the greateſt) ſhould be conſtantly 
kept warm, either by the Sun, as un- 
der the Torrid Zone, or by the Sub- 
terraneal fires. But the objection 
mention'd againſt Gaſſezaus, oppoſes 
but one of the Arguments we have al- 
ledg'd againſt rhe Earths being the 
primum frigidum, and would leave 
the others in their force, though 1t 
did more convincingly anſwer, that, 

- aan 
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againſt which 'tis framed, then it 
{ecms to do. | 

10, And if the Patrons of the 

Earths coldneſs, to evade the Argy.' all, 
ments I have alledged, ſhould pre; | ** 
rend, that when they affirm the Earth 8 * { 
to be the primum fregidum, they mean 
not the Elementary Earth, bur ſome the 
Body that is mingled with it; I ſhall of 
deſire to know, which *tis they mean deg 
of the many other Bodies, that make IM ©! 

up the Terreſtrial Globe, that we Ith 

may examine what right it has to | Ea 
that Title; and in the mean time] .col 
ſhall conclude againſt them, that | PY 
the Earth it ſelf has none, ſince they col 
grant a colder Body then it, ' and ſuch tic 
a one as the earth muſt: be beholding ſ 


to, for the greateſt degrees of cold- fin 
neſs it chances to poſleſs, | Al 
17, But though I preſume, enoug po 


has been ſaid to make it appear un- 
likely, thar the Earth ſhould bethe | 1! 


— IO + — 


primum frigidum, yer I muſt in this ſts 
diſſent from the learned Gaſſenas, th 
that he thinks the Earth, not only not ſ ® 
to be the promam frigedum, but not to th 


be naturally cold any more then hot, 
For the inſenfible parts of. the Earth, | -® 
. like 
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like thoſe of other firm Bodies, be- 


ing heavy, and perhaps groſs, and 
cither having no conſtant motion at 
all, orarlcaſt a far more remiſs agi- 
ration, then that of our Senſories z 
it ſcems to follow, that the Earth 
muſt ſeem cold to us, unleſs it be by 
the communicated heat, or motion 
of ſome extrinſick Agent, put into a 


degree of agitation, that belongs not 


roitsnature 3 and for the like reafon 
[think it not improbable, that pure 
Earth ſhould in its own Nature be 
colder, then either pure Water or 
pure Air,” fince the Earth being a 
conſiſtent Body, its component par= 
ticles are at reſt among themſelves, - 
or at leaſt mov'd with an almoſt in- 
finite lowneſs, whereas Water and 
Air being fluids, their component 
particles, muſt be. in a reſtleſs and va- 
rious motion, and conſequently be 
lefs remote from heat, - which is a 
ſtate wherein the various agitation of 
the minute particles is more vehe- 
ment, 

12, And-if thoſe, that plead for 
the Earth, had declar'd, that they 
. Meant not the pure or Elementary 
= 0 Earth, 


me OY 


Earth, but that part of the Terreftti. 
al Globe, thar is diſtin&- from the 


Sea, and other VVaters, that make 
irup, and would have Earth in that 
ſenſenor to be the primum frigidan, 
but only the ſummun frigidum, per- 
haps they might have a better plea for 
their Opinion, then they can urge for 
theirs, who contend for the Vater 
or the Air, eſpecially, if to coun- 
tenance their Opinion, this memo. 
rable obſervation be added, which] 

| have met with 


It was not the Sea, nor the nearneſs 
wnto the Pole, but the Ice about the 
land, that let and hindredus ( as I 
ſaid before.) for that as ſoon tas we 
mnade from the Jand, and put more into 
the Sea, although it was much further 
northward, preſently we felt more 
warmth, and in that opinion our Pilot 
William Barents dyed, who notwith- 
Randing the fearful and intollerable 
Cold that he ingur'd, yet he was not 
diſcourag*d, but offer'd ro lay wagers 
with divers of us, that by Gods help 

he would bring that pretended Voyage 

20 an end, if he held his courſe. North - 

eaft from the "North Cape. Gerat de 

Veer in Purchas, pag. 474- 


among thoſe Ne 
vigators , that 
have- -had the 


greateſt Expett- 


ence of the Fri- 
gid Zone; for 
the Dutch, that 


ſail'd thrice to. 


Nova ' Zenbla , 
and once winter 
ed 'there, affirm 
in their firſt voy- 
age, that the 


higheſt degrees of Cold are not tobe 
met with in the main Sea, where yt 


men are moſt expos'd to the Opera- 


1008 
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tiohs of the Air, and of the Vatet; 
but either upon the Land or near ir, 


That accurate-Geometrician and Hy- 


drographer Fournter tells us; that in 
1595. the Hollanders being intercept- 
ed by Icy Scholes in the ſtrait of z27= 
gats, and meeting with certain Aſuſ+ 
ovites, demanded of them, whe- 
ther thoſe Seas were always frozen, 
and were anſwered, that neither 
the Northern Seca, nor that of Tartary 
did ever freez, and that 'twas only 
that ſtrait with the Sea contiguous to 
the ſhores of ſome Bays and Gulphs, 
that were frozen ; and our judicious 
Author, not only adds, that in effe& 
all thoſe that ſail into thoſe parts re- 
lare, That all thoſe Lumps of Ice are 
ſuch as have been looſened, and ſeves 
red from the Iſlands, and the Rivers 
of the Samojeds and Tartars, but ad- 
ventures to affirm in general terms, 
that 'ris certain, the mat Seas never 
freez, and that 'tis but the confines, 
and ſhores of ſome of them, thar are 
frozen, 

I3, That the water is the premum 
frigidum, the Opinion of Ariſtotle has 
made ittobe, that of the ſchools, and 
| Ff of 


TEN 


of the generality of Philoſophers. But 


I cat as little acquieſce 1n this opini- 
on, as in the former, not finding 
agreeable to what experience teaches 
us, To 

- 14, For not to mention, that jt 
would be very difficult to prove, that 
divers very cold Bodies, as Gold and 
Silver, and Cryſtal, and ſeveral 
other fufible ſtones have in them any 
water at all, to which their coldneſs 
may with any degree of probability 
be aſcribed ; nor to urge the Argy. 
ments, :that ſome Modern contenders 
for the ſupreme coldneſs of the Air 
are wont to imploy ; not (I ſay) tow 
fift on ſuch things, I ſhall content 
my ſelf ro make ule of this obvious 
ezw0peoy of Cold, that in Rivers, 
Ponds, and other receptacles of wa- 
ter, the congelation begins at the Top 
where the liquor is expos d to the im- 
mediate conta&t of the Air, which 
lutficiently argues, that the Air | 
colder then the Vater, fince-it I 
able not only ſenſibly to refrigerate it, 
bur to deprive it of its fluidity, and 
congeal it into Ice, whereas if the 
watcr it felt were the promum fg 
am, 
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dam, either it ought to be, atleaſt as 


" ro the major part of it, always con- 


geal'd, or we may juſtly demand a 
reaſon, why, when it does freez, the 
glaciation ſhould not begin in the 
middle, or at the bottom, as ſoon as 
atthe Top, ifnot fooner, Andour 
Arguments againſt the precedency of 
the water in point of coldneſs, may 
be ſtrengthen'd by this, That froſts 
are wont tobe hardeſt, when the Air 
is very clear, and freeft from Aque- 
ous vapors, whereas 1n rainy wea- 
ther, whercin ſuch vapors moſt a» 
bound, the cold is wont to be far 
more remiſs : To which we may add, 
what we lately deliver'd from the ob- 
ſervation of Navigators, that even in 
thefrigid Zone the main Sea, where 
yet the water is in the greateſt maſs, 
and ſo moſt likely, as well as advan- 
tag'd to diſcloſe its nature, never 
ireezes, though the Straits, and Bays, 
and Gulphs be frozen over, which 
argues, that the greateſt degrees of 
Cold are rather to be affign'd to the 
Air, or to the Earth, then to the 
Water, which by the praiſe for- 
merly mention'd of rhe Maſters of 
Fiz the 
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the French Salt Marſhes appears to 


be ( when it. is of a conſiderable 
depth) fitter to preſerve Bodies from 
congelation, then to congeal them, 
which inſtance I the rather Co 
becauſe it ſeems to argue, that the 
watcr is not ſo much as diſpos'd to 
receive any very intenſe degree of 
cold at a remote diſtance from the 
Air : for though Navigators tell us of 
exceeding thick pieces of Ice, yet, as 
we have already elſewhere noted, we 
are not bound to believe, that the 
congealing cold has pierced any thing 
near ſo much as that thicknes 
amounts to from the ſuperficies of the 
Sea dire&ly downwards ; for though 
it were no great matter if it did, in 
compariſon of thar depth of the Sea, 
which, though the water be natural 
ly cold, the ſharpeſt Air is unable to 
congeal, yet we have elſewhere pro 
ved, that thoſe thick maſſes of Ice, 
are not ſolid and intire pieces, but 
rather heaps of many flakes, and 
other fragments of Ice, which run- 
ning upon one another, or {lidingut- 
der one another, are by the congela- 
tion of the intercepted water (and 


pe: 
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perchance half thaw'd ſnow) as it 
were, cemented together into mil- 
ſhapen and unweildy maſſes; which 
conjecture agrees very well with that 
obſervation of the Ingenious Captain 
James, which he delivers in theſe 
words, 

It ſeldom rats after the middle of 
Seprember, but ſnows, and that ſnow 
will zot melt oz the lands, nor ſaxds; At 
lp water, when it ſons ( which it doth 
very often ) the ſands are all covered over 
with it, which the half tide carries of ficts 
ouſly ( twice in twenty four hours ) into 
the great Bay, which ts the common Ren- 
dezvous of it, Every low water, are the 
ſands left clear to gather more to the 1n- 
creaſe of tt, Thus doth it dayly gather 11 
this manner, till the latter end of Otob. 
and by that time bath it brought the Sea 
to that coldneſs, that as it ſnows, the ſnow 
nil lhe upon the water in flakes, without 
changeng its colour, bat with the wind ts 
nrought together, and as the Winter goes 
forward, 1t beging to freez on the ſurface 
of it, two or three znches, or more 1n one 
aght, which being carried with the half 
tide, meets with fome obſtacle ( as it ſoon 
aeth ) and then it crumples, and ſo runs 


t 3 upon 


Purchaſ. 
lib.Z.cap. 
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»pou #t ſelf, that 1u.few hoars it will by 


frue. or ſix foot thick ; the half tide till 


flowing, carries it ſo faſt away, that by 
December zt ts grown to an 1njtnite mul, 
tiplication of Ice, Thus far this Navi- 
gator, to which I ſhall add another 
paſſage out of one of his Countrey. 
men ( Mr, Hudſoz ) ( tamous tor the 
Northern Diſcoveries, .that bare his 
name ) by which, added to what has 
been cilewhere deliver'd to the fame 
purpoſe, we may be. invited to be; 
lieve, that the vaſt Hills and Iſlands 
of Ice, that are tobe met with about 
the Straits of Wergats and elſewhete, 
are not gencrated of the Sea it ſelf, 
Its zo marvel (lays he) that there | 
much Ice tu the Sea towards the Pole, [i 
many Sounds aud Rivers beimg tn tit 
Lands of Nova Zembla, «zd Newland 
totugender it, beſides the coaſts of Pe: 
chora, Ruſha, ard Greenland, with 
Lappia, «s by proof 7 find by my Trave 
77 theſe parts, 

15, But forall this, I think not fit, 
as does the Ingenious. Gaſſendws, and 
ſome others, to make the water it 
different, as to heat and cold, For, 
as I formerly noted concerning the 
wy & JOLN _ Earth; 
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Earth; ſo I. muſt now repreſent 
couching the water, thar, ferting aſide 
the heat of the Sun, which is but ad- 
ventitious, where 1t-does operate, and 
whicti leaves many vaſt portions of 
thar Element; which it. dc es not con- 
ftancly reach, the infenſible parts 'of 
water are.much lefs agitated, then 
thoſe of our 'Setforics' remperately 
diſpos'd, and conſequently may in re- 
gard of us be judg'd- cold, For 
though water being a Liquor, I rea- 
dily allow it a various Motion of its 
component Corpuſcles, ( that being 
requiſite to make a Body fluid, } yer 
ſuch an agitation, - which is-ſuificient | 
for fluidity, may be, and often is, far 
more remifs,-then thar of the ſpirits, 
Blood, and other liquors of fo hot a 
Sanguineous animal as Man, as 'we 
ſee, that Urine, though after it has 
been long'omitted,it continues a fluid 


- Body, yet its parts are far lets agita- 


ted, then they were, when it came 
hot, and reeking out of the Bladder. 
16, And uponthis occaſion, I ſhalt 
add, what by inquiry I have learned, 
that ( except the parrs formewhar near 
the ſuperfictes- of che- water, which 
10 Ft 4 the 
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the heat of the Sun, or the warmth 


of the neighbouring lower Region of 


the Air may give ſome warmth to) 
the whole Body of the Sea is very 


cold ; for being very well acquainted 


with one, that for ſome time gota 
livelihood, by going down into the 
Botrom of the Sea, to fetch up what 
could be recovered out of ſhipwrackt 
veſſels, I purpoſely inquired of him, 
what cold he felt under water, and 
he more then once told me, that 
though near the Top of the water the 
cold were very moderate, yet when 
he was neceſſitated to deſcend a great 
depth, he found it ſo grear, that he 
could not very long ſupport it ; and 
particularly he told me, that having 
accaſion to deſcend about twelve or 
fourteen fathom deep ( which is no- 
thing in compariſon of the depth of 
many Seas ) to faſten ropes to the Or- 
dinance of a great ſhip, that was 
{ome years ſince. caſt away, near the 
coaſt of one of the Northern Coun: 
eries, though the Engine that was let 
down with him ſupplied him ſo well 
with Air, that he was not incommo- 
gated in point of Reſpiration, and 
£ 4s chongb 
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though he felt no other inconvenien- 
cies, that might difſwade his rarry- 
ing longer,. yet the cold was ſo great, 
and troubleſome, that he was not 
able ro endure 1t above two or three 
hours, - but was conſtrain'd to res 
mount to a milder, as well as a high- 
erRegion. I wiik'd ſeveral times 
he had had with him a ſeal'd Wea- 
ther-glaſs ( for ordinary Thermome- 
ters would on that occaſion have been 
unſerviceable ) ro prevent ſome little 
doubr, that might be made, whe- 
ther the intenſe . Cold he felt might 
not be only and chiefly in reference to 
his Body, which might be fo alter'd, 
and diſpos'd by this new Briny Ambi- 
ent, as to make ſuch a diſturbance in 
the courſe or texture of his Blood, as 
that which makes Aguiſh proves {o 
cold at the beginning of the fit, 
though the temperature of the Ambt- 
ent Body continue the ſame, Bur 
this is not the only perſon, that found 
the Sea Exceeding cold, for I re- 
member Begwwns relates from tne 
mouth of a arſerllian Knight, that 
was overſeer of the Coral-fiſhing in 
the Kingdom of Twpis, that having 


upon 
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upon that coaſt let dowh a youny 
man, to feel, 'whether Coral. were 


hard or ſoft, as it grew jn-the water, - 


when this man was come about cight 


fathom, near the Bottom of the Seg, - 


he felt ir exceeding cold, To which 
we ſhall add the teſtimony of a ſober 
Traveller, Joſephus Acoſta, who tells 
us; That zt is a thing remarkable, that 
tn the depth of the Ocean, the water can- 
2:0t be made hot by the Violence of the Sun, 
as 14 Rivers: Finally ( he ſubjoyns) 


even as Salt-Petre ( though it be of the us. 


tare of Salt Y bath' the property to cool wa- 
ter, even ſowe fee by experience, that in 
ſome parts and havens, the ſalt water doth 
refreſh, ' the which we have obſerved in 


that of Callao, "where they put the water 


or wine which they drink, into the Sea in 
Flaggons to be' refreſhed, whereby ne 
may undoubtedly find, that the Ocean hath 
this property to temper and moderate the 
exreſsrve beat, For this cauſe we feel 
greater heat at Land then at Seca, c4- 


 Ferds paribus, and commonly Coun 


tries lying near the Sea, - are cooler 
then thoſe tharare farther off, By all 


. theſe teſtimonies, it ſeems to appeat, 


that both in very cold Regions, and 


very 
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very hot, the deep parts of the Sea 
{cem robe very Cold, the Sun beams 
being not able to penetrate the Sea to 
any great depth; for-1 remember, 
that having enquired. of the Diver I 
lately mentioned, whether he could 
diſcern the light of the Sun at any 
great diſtance-trom the ſurface of the 
water, he anſwered me, that . he 
could not; but as he went down deep- 
er and deeper, fo he found it darker 
and darker, and that. to. a degree, 
that would fcarce have been expected 


_ tInſo Diaphanous a Body as water is. 


17, But this ſubmarine cold (if I 
may ſo call it ) though 1t be great 
and conſiderable, is not fointente, as 
to intitle water to be the promuns friges 
dum, {ince as cold as our DiTers found 
it at the bottom, of the Sea, they did 
not find it'cold enough to freez the 
water there, as the Air often does ar 
the Top. | 

8, The:next Opinion we are to 
conſider, is that of the Stocks; :of old, 
and adopted by the generality of Mo- 
dern Philoſophers, char are fiot Peri- 
pateticks, who aflert the Arr tobe 
the primum frigidum ; But —_— ere 

X org 
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lozg more particularly to treat of the 
Temperature of the Air, we will re- 
ſerve till then to examine, whether it 
be cold of its own nature or not; bur 
in the mean time, we ſhall here rake 
leave to queſtion, whether it ought 
to be efteem'd the pramum frigidam, 
For not to ment!on, that Arrſtotle, 
and the Schools, with many other 
learned men, think the Air fo far 
from being the coldeſt of the Ele- 
ments, that they reckon it among the 
hot ones, becauſel confcls ther opi- 
nion is not mine, not to'repreſent the 
heat of the Air in the Torrid Zone, 
nor that by the generality of Philoſo- 
phers, the upper Region of the Air, 
which is believed to make incompa- 
rably the greateſt part of it, is always 
hot, and the lower Region is fo too, 
in compariſon of the middle, though 
* thecoldneſs even of this is not per- 
haps unqueſtionable, not to urge any 
of theſe things, I ſay, I ſhall in this 
place mention only two obſervati- 
ONS, 

19, The one is that, which I late- 
ly recited, touching the great cold- 
neſs of the water in the deeper _ 
0 
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ofthe Sea, for 'tis nor eafic to ſhow, 
how this great cold proceeds from 
that of the Air, whoſe operation 
ſeems not ( as may be judg'd by thar 
little way that froſts pierce into the 
moiſt Earth ) to reach very far be: 
neath the ſurface of the water, ( inſo- 
much that Captain Fames, who had 
very good opportunity to try, allows 
not, in caſe the Ice be not made by 
accumulation, that the Froſt pierces 
above two yards perpendicularly 
downwards from the ſurface of the 
water, evenin the coldeſt habitable 
Regions.) And this will ſeem rhe 
more rational, if we conſider, that 
in caſe the coldneſs of the Sea pros 
ceeded conſtantly from the Air, as 
ſuch, the cold would be greater near 
the ſurface, where 'tis contiguous to 
the Air, then in the parts remoter 
from ir, and yet the contrary may 
_= by the paſſages lately rect- 
tcd, 


20, But if it be objefted, that this 
at beſt can prove no more, then thar 
the Air is not the primum frigtdum, 
notwithſtanding which, it may be 
the ſummum frigidam, For anſwer, 


J 
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I'mnſt proceed to my ſecond Argy- 
ment, which will perhaps evince, 
chat ir 15 not that neither, for by the 


fame way of arguing, by which thole . 


I am now dealing with endeavour tg 
prove the Air tobe the coldeft Body 
inthe World, I1 ſhall endeavour to 


prove, thart it 15 not ſo: For their 


grand, and( asfar as I remember) 
their only confiderable Argument is 
drawn from Experience, which 
ſhbws, that water begins to freer at 
the Top, where *tis . expoſed' tothe 


Air; butto this vulgar Experiment] | 


oppoſe that of mine, which I have 
often mentioned already to other 
purpoſes, that by an application of 
faltand ſnow, I can make water, that 
would elſe freezat the Top, begin to 
treez at the Bottom, or at any fide] 
pleaſe, and that much ſooner rhen 
rhe common Air, even in a ſharp 

froſty night, would be able ro con- 
| geal it ; and when inexceeding cold 
weather the Ambient NoQurnal Air 
had reduc'd a parcel of Air purpoſcly 
included in a convenient glaſs, toas 
great a degree of condenſation as it 
could : Ihave more then once by the 
External 
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External application of other things; 


been able tocondenſe it much farther, 
which argues, that 'tis not the Air as 
ſuch, bur ſome adventicious frigort- 
fick Corpuſcles { taking that term as 
I do in this Lreatiſe ina large ſenſe ) 
thar may Jomerimes be mingled with 
it, which produce the notableſt de» 


 grees of cold, or upon whoſe Acs 


count the Air [produces them, And 
ittheſe be duly applied, warer will 
be congealed, whether Air comes to 
touch the ſurface. of ir or no; nay, 
though Bodies, which the Air can ne- 
ver penetrate nor congeal any of their 


_ parts, be interpos'd, as may appear 


by the Experiments formerly menti- 
on'd of freezing water included in 
glaſs bubbles, and ſuſpended in oyl of 
Turpentine, and other uncongealed 
Liquors ; and it is worth taking no- 
tice of, by them that conclude the 
Airs being the premum frigzdum, from 
the waters beginning to freez at the 
Top, where 'tis contiguous to the 
Air, that it is there alſo where the 
Ice begins to thaw. 

21, Beſides the three Opinions we 
have hitherto examin'd, there is a 
fourth, 
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fourth, that juſtly deſerves to be ſe: 


riouſly confider'd ; for the Jearned 
and ingenious Gaſſezdus is ſuppos'd 
though I doubt how truly, to be the 
Author of it, and though according 
to his cuſtom, he ſpeaks warily, and 
not ſo confidently of it, yet in his laſt 
writings he much countenances it; 
yet ſome eminently learned men, ag 
well of our-own, as of other Nati- 
ons, have reſolutely enough embra 
ced ir. According then to theſe, the 
congelation of Liquors, and the cold 
we meet with in the Air, Vater, 
and other Bodies, proceeds fromthe 
admixture of Nitrous exhalations, or 
Corpuſcles introduc'd into them: 
And as I have a great reſpe& for di- 
vers oftheſe mens perſons, ſo I like 
very well in their opinion, that they 
do not aſcribe the ſupreme degree of 
frigefaRive Virtue to the Air itſelf, 
but to ſome adventitious thing, that 
is mingled with it; but whereas they 
pitch upon Nztre, as the grand Uni 
verſal efficient of cold, I confels | 
cannot yet fully acquieſce in that Te- 
nent, For though I am not averſe 


from allowing Salt-Petre to be = 
0 
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of thoſe Bodijes;: that are endued with 
a refrigerating power, and to be co- 
piouſly enough diſpers'd through ſe- 
veral portions of the Earth, yer for 
ought I know, there may be not only 
divers other cauſes of cold; but dt- 
vers 'orher Bodies qualified to be Et- 
ficients of cold, as well as Salt. 
Perre,- + | 

22, And firſt, 'it cold be not a po- 
ſitive.qualiry, bur the abſence of hear, 
the removing -of calorifick Agents 
will in many caſes ſuffice to produce 
cold withour the introduction of any 
Nitrous particles.into the Body to be 
refrigerated, - Bur becaule 'tis diſpu- 
table, whether cold be a poſitive 
quality or no, we will urge this Ars 
gument no further, till the Contro 
verſie be decided; and till then, as it 
will remain not improbable, we pro- 
pole it as no other, bur proceed to 
the next, | 


:. 23, In the ſecond place, I ſeenor 


as yet any proof, that the greatcold, 
we have formerly mention'd to be 
met with inthe depths ofithat vaſt 
Body the Seaz: elpecially when it is 
greater elſewhere, . then nearer the 

. Gg Top, 
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Top, where the Air may better com- 
municate its coldneſs to 1t, muſt be 
the effe& of Nitrous Atoms, which Þ 6: 
muſt certainly ſwarm in prodigious W Nt 
mulcirudes to be able to refrigerate © mia 
every drop and ſenſible particle of lo © ge: 
ſtupendiouſly vaſt a Body as the Oce, W net 
an, Beſides that I remember notto Þ thi 
have found or known it obſerv'd, that MW ons 
Nitre, eſpecially in vaſt quantities W for 
reaches near ſo deep in the Earth, as W the 
thoſe parts of the Sea, that are found IM to i 
exceeding cold, And as the halituw WW dey 
ous part of Nitre is more dispos'dto W my 
fly up into the Air, then dive down ÞW mo 
into the Sea, ſo we find no great d- W hay 
cuments of its having itsgroſler and ÞW ſtea 
ſenſible parts abounding in the Se MW tho 
water, {ince the evaporations of that WW pro 
leaves not behind ir Salt-petre, but MW Nir 
common Salr, But theſe, though MW oft] 
no light conſiderations, are not tho, ſalt, 
that moſt weigh with me. obl; 

> For ( in the next place) I am | con 
not ſatisfied with the Experiences! WW alc 
find alledged to prove, that 'tisby W quc 


Nitre, that the Air and the neighbo- ÞW hea 
ring parts of the Earth, and Wate I lati 
( not to repeat the objeRions I lately WM wat 


pþorroW 
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borrowed from the Sea) receive their 
higheſt degrees of Cold, For when 
Gaſſendus and others tell us, that 'ris 
Nure reſolv'd into exhalations, that 
make the gelid Wind, which refri- 
gerares all things it touches, and pe- 
netrating into the water, congeals it, 
this, I ſay, to me will ſeem precari- 
ous, untill Gafſezds ( or ſome other 
tor him ) tell us, what Experiments 
they are ( which he ſeems in one place 
to intimate ) that this new Do@rine 
depends oh ; for, I,confeſs, that for 
my part, I who have perhaps had 
more opportunity to refolve Nitre, 
have ſeen no great feats, that the 
ſteams of it have done, more then 
thoſe of other ſaline Bodies in the 


| production of cold ; and the ſpirit of 


Nitre, which is a liquor conſiſting 
ofthe volatile parts of that reſolved 


alt, not only does not (that TI have 


obſerved ) appear to the touch to have 
conſiderably, if at all, a greater atu- 
al cold, then that of divers other Li: 
quors,4but ſeems to have a potertral 


| heat, *For whether or no the Exhaz 


lations of Nitre be able to congeal 
water into Ice, I have formerly ob- 
| Gg 2 ervd, 


what other kind of 


{olved Nitre he meant, without leg- 
ving his Reader to divine it; andif q 
we may judge of other Experiments, ; 


Gaſſendi Phy, Lib, 6. Sed, 1. pag. 
399. De qualitatibus rerum— ac ad- 
di quidem fortaſſis pete, precipua 
frigorss ſemina, ſt que conſtant, potiſſi- 
mum ex frigorificis Atomis abire in 
halinitrum corporaque 'ipſus affinia, 
quando experimur non exſolui halin- 
tram,quin (Fs penetrando in aquamyip= 
ſam congelet ty univerſa a ſe contatta 
refrigeret, (fy abeundo in halitum cre- 
et gelidum ſeu frigidum ventum, ſed 
res pender ex warils, que non poſſunt 
hoc loco commemoyart, Experimentis. 


to be convinc d by them, but ſhall ra- 
ther be tempted to ſuſpec;that learn- 
ed man might be impos'd upon by 
othersto write that, ag matter of fad, 
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ferv'd, that the ſpirzt-;,of Nite or 
Aqua fortis will diffolve ice into wa- 
ter, very near, 1f not altogether as 
ſoon as the ſpirit of Vine it (elf, 
which inflamable Liquor is generally 
acknowlcdg'd to be na high degree 
potentially hot, It Gaſſezaus did not 
mean ſuch ſteams of Salt-perre as 
theſe which I have been ſpeaking of, 
it had not been amils to have {ignthed 


Corpulcles of re- 


which we lately lu 
took notice, that o 
Gaſſendus feems p 
tO 1ntimate, by hy 
that which he 

{ets down a little N 
after, compar bp: 
with that he had fi 


mention'd a lit 
tle before ; I am 
not likely much 


which 
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which he never had tried,-'and yet 
own not the having it only þy*report. 
For whereas he. leems to 48y, that 
diſſolved Nitre mingling it {elf with 
water, {reezes it, and that in:Sum- 
mer, yer I *muft trecely profeſs, that 
although ivine 'orher Learned Mo- 
derns reach the {ame thing( but with- 
out avy mans avouching it, . that I 
know, upon his own experience ) I, 
who am no ſirarger to Nitrous Expe- 
riments, have never been able to pro- 
duce, or {o fortunate, as' ro ice any 
ſuch effe&, and *tis ſomewhar ſtrange 
to me, that Chymifls, who make 
ſuch frequent ſolutions of Nitre, and 
oftentimes with leſs water; - then is 
ſufficient to diflotve it all, fo thar by 
conſequence 'the proportion of the 


Nitre to the Water, muſt have run 


through almoſt all/the poſſible mea- 
ſures of proportion, ſhould never fo 
much, as by chance ( as] can hear ) 
have obſerv'd any fuch matter: and 
that which makes me thus interyret 
Gaſſeudus his meaning, (though in 
one of the two paſlages, wherein he 
ſets down this Experiment, he'men- 
tions alſo ſnow, ' or ice to be added to 
| Gg 3 the 


| (454) 
the Nitre ) is, that inthe firſk of thoſe 
two paſlages, he aſcribes the conge- 
lation to Nitrealone, without ſpeak: 
ing of either ice or ſnow ; and in the 
other place, not only his words ſeem 


Ib. pag. 400. Nuomodo poſſunt corpaſ- 
cula Nitri in aquam infuſt illam pre- 
ter modum adeo frigidam reddere imd, 
oo per eftatem etiam congelare, dum 
nitrum nivi glaceive detrite commi- 
ftum lagenes circumponitur, ipſaque 
preter corpus Lagene penetrant in 
gquam contentam. | 


to import, that 
notwithſtanding 
the addition 
the other ingre- 
dients, the Cor; 
puſcles of the 
Nitre expiring 


out of the mixture, and penctrating 
intothe water, are they that make it 
freez, but the Exigence of his dil. 
courſe ſeems to require ſuch an inter- 
pretation : for to ſay it is the Cor- 
puſcles of the Nitre, that were har- 
bour'd in the ice or ſnow, thart free: 
the water they invade, is no better 
then to beg the Queſtion. For be- 
{ides that, he ought to prove, that 
there are multitudes of the Cor- 
puſcles of Nitre, lodg'd in ſhow and 
ice : Beſides this, I fay, fince thele 
two Bodies are faid to be water be- 


fore they were congealed, to grant 


what his Explication ſuppoſes about 
ice and ſnow, is to grant in cffed, 
On ES 


Ws» RS 
that Nitre alone ( without ice -or 
ſnow ) can turn water into ice, which 


< is che thing that Experience warran- 
a the | ted us lately to deny ; and it this be 
ſeem BB all, thar is meant by the Experiment, 
tha the mixingot Nitre with the ice, or 
ding the ſnow, will fignifie very lirtle, to 
1 of evince what ſhould be proved, For, 

_ & ifinſtead of Nitre you take Sea-ſalt, 


or, or the ſpirit of Salt, nay, the infla- 
the MW mable part of Wine, the Expert- 
ment will ſucceed ; and yerI think. 
Gaſſezdus would not have the Cor- 
© it puſcles of theſe Bodies to be trigori- 
dif. fick, like thoſe. of Nitre, which yet 
ter. W they may be prov'd to be by the ſame 
Or. Argument, which 1s imployed to 
ar- ſhow, that the Corpulcles of the Ni- 
tre, Which is added as a diſtin&in- 
ter oredient to the: ice, or to the ſnow, 


be. W are the Efficients of the Congelati- 
hat on, (50 F726 

Of 25, Having thus examin'd Gaſſer- 
nd W& 4% his Experiments, we will now, as 


> # ournextand laſt Argument touching 
this ſubje&, ſubjoyn our own, as far 
as we can find any of them among 
our notes, ſome of which follow in 


theſe words, | 
Gg 4 26.[ As 
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+,26, | As cold as they think Salt. 
petre to be, who teach its ſpirituous 
partsto be the Grand and Catholixk ex 
efficients of cold, yet we found, tha Þ ge 
it would diffolve ice: readily enough, Þ of 
as well as Sea-ſalt, &4.' are 'woneto Þ (ol 
do, as wecollected from this, That W tha 
roch'd Petre mingled with ice,would | coi 
freez the vapors wandring in the Air; W tng 
to the outſide of the fingle Vial, MW pe: 
where we made: the 'Experimen; ÞW Ni 
which the 1ce alone would not have ha! 
done ; and having placed fome grob MW ter 
fie beaten Nitre( ofthe ſame parcel) Wi 
in little heaps here: and there upon | 
plares:of icc,' we 'mumiteſtly: tound WM N 
chem to ſink into the ice, . which at- 
suel their -difſolving/ ir; and baving W dil 
put/ſome/:of it upon a: thick and WM thi 
{mooth-picce of ice, : we found, ' thu WW {6 
it had paere'da-hole:quite-througti, thi 
whileſt the ſurrounding part of the WW at 
ice retain'd'of a good thickneſs; } W; 
- 27,5{ Wetook a-large fingle Vi WW th: 
al, almoſt full of water,: and patit efi 
Into as much roctyd':'Petre, as by WM +. - 
keeping ita good while'dy rhe fins MW 
ſide, we could diflolve -in' it, MW de 
which one mark was, that there re WW ar 
| i maind 
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main'd a pretty deal of Salt intire ae 
the Bottom of the liquor,' this beifig 
expos'd to the Air, during en ext 
tremely-ſharpnight, and a good pate 
of the day, the Jolution” was frozen 
ſohard to the very Top of the liquor; 
that having - broken the -gla(s,- 'we 
could hardly-- break the included 
maſs, Bur'atthe Bottom there aps 
pear d ſome liquor, with Cryſtals:of 
Nitre well. figur'd, ' that'feem'd te 
have ſhorin it,” and argned the Wa- 


| ter. to be! ſufficiently impregnated 


with the Salt, ] | 
38, [As forthe ſpirituous-parts'of 
Nitre, fo far forth-as their temper; 


} as to heat or cold, cal) be /judg'd by 
| Aiftillation, - and by Weather: glaſles, 
| they ate-not 4f4ally more-cold" then 


+» - 


ſomeother Liquors, 'atid appear 


ther to be-potertrally Hoty then cold; 


| atleaſt they Yeem' Indiſpog'd 'to rurh 


water into'Ice, fince we have ri? 


| thatthe ſpitir-of Nitre will readily 


enough turti ice into water, ] © '- 


| \ +29, Theſe three: foregoing NOR 


ſhow, that Sak-perrt isnoſuch Work 
derfully :cold' Body, * butthar ther+t 


| are others-colder, as 'bting able*to 


freer 


Aug, I 
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freez water, which Nitre could not 


congeal, Nay, they manifeſt, that 
Nitre, which 1s ſaid to be the effici. 
entof ice, does thaw and diflolve ir, 
and ſo ſeems at leaſt in reference to 
Ir, to be rather hot then cold. 

20, I ſhall now add. one note 
more, to ſhow it does not always 
make water ſo much as equally cold 
with the common Air; the Experi- 
mentl1 find thus recorded, - | 

31, | We tooka feal'd Weather 
glaſs, and by a little pulley faſtnedto 
a frame, ſuſpended it ina ſolutionof 
roch'd-Petre, as ſtrong as we could 
make it, without heat, as appeard 
by a pretty Quantity of Nitre, that 
had continued ſome days undiſſolved 
in the veſlel, which was a Beer-glals, 
with a flat Bottom. -- After the Ball 
of the Weather-glaſs. had been ſul- 
pended in this liquor, to try, whe- 
ther the Ambient Air were not at 
this time colder thenthe Liquor, (it 
being a cloudy and windy. day, and 
betwixt the. hours of. 11, and 12, ) 
though both the Weather-glaſs and 
it, had ſtood ſome days in the ſame 


place, I lifted up the glaſs out > 
; he 
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the water by the ſtring it hung by; 
that I might not couch it with my 
warm hands, and found the Liquor 
in the glaſs to deſcend by degrees, 
about rwo diviſions ( which were 
eights of an inch) and then by the 
firing lifting up the Weather-glals, 
and putting again the ſolution of Ni- 
tre under it, the included Liquor 
was impell'd up again two diviſions, 
and ſometimes two diviſions and a. 
half, for to ſatisfie my ſelfthe more 
fully, I repeated the Experiment ſe- 
veral times, and obſervd, that the 
included liquor uſually aſcended the 
firſt diviſion, ſo faſt, that the eye 
could perceive its progreſs, and that 
the aſcent upon the immerſion in the 
difſolv'd Nitre was diſcernably quick- 
er, then the deſcent upon the remo- 


| val of the Weather-glaſs into the 


open Air, though the ſpace bothof 
the one and of the other were abour, 


{ either two diviſions, or two diviſions 


and a half, ] 
32, If itbe here demanded, what 


| then Ithink of the frigifaRive Virtue 


ofNitre, I muſt anſwer, that I have 


| pot yer fully ſarisfi'd my ſelf concern- 


ing 
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ing it, but thus much I am not wil; 


ling to deny, That among. divers 
other Bodies, that upon ſeveral oc. 
caſions exhale from the Terrefriz] 
Globe, thofe' Corpulcles' that are of 
2 Nitrous- Nature, may be for the 
moſt part well qualified to refrige. 
rate the Air, and I am not indiſpos'd 
to'think, that there may be ſtore of 
little ſaline Bodies of kin to Nitre, 
. that ( eſpecially at certain times ) 
rovein great. multitudes to and fro, 
in ſome parts of the Atmoſphere; 
but thar this aerial ſalt, which ſome 
moderns call volatile Nure, ſtould 
be true and perfe& Salt-petre is more 
then I am ſure of, and thar this Salt 
alone ſhould be the ſummun frigiden, 
is morethenas yetT am convincd of; 
eſpecially, *ſince, for ought I know, 
there may be in the 'bowels of the 
Earth, (whence I have ſeen many 
concretes digg'd out, whoſe very 
names and ontfides are for the moſt 
part unknown, even to 'Chymiſt 
themſelves ) divers other Bodies b& 
Tides Salt-petre, whoſe fteams may 
Have a power of refrigerating thc 
Air, as'great in proportion to the 


Qua!- 


wil; 
vers 


OC- 
rial 
eof 
the 
196- 
osd 
e of 
[tre, 
les) 
fro, 
res 
Ome 
Duld 
wore 
Salt 
Jum, 
of: 
IOW, 
the 


any 
very 
noſt 
niſts 
s be 
may 
the 


—_ 


Quantity, as thoſe of Salt-petre g 


and fince common ſalt in artificial 
placiations, 1s found to. cooperate as: 


powerfully, as Salt-petre it 1elf, and 
fince it is undeniably a. Body, of. 
which there is a vaſt quantity in the 
Terreſtrial Globe, and which by 
reaſon of the Sea, where it abounds, 
is exceedingly diffus'd, I ſee no great 
reaſon, why we may not alſwel 
c>eem that kind of Salt among the 
Catholick efficients of Cold, and the 
rather, becauſe that rhe ſmalleſt 
Corpuſcles, our eye diſcerns of Sea- 
lalt, are wont to be, (though not 
exactly ) of a Cubical figure, which 
is that figure, Ph:loponus informs 
us, the great Democritus of old (juſtly 
admir'd by Gafſezdus ) affign*d tothe 


| Atoms of cold, whereas, according 


to Gaſſendus himſelf, the Corpulcles 
of Nitre, at leaſt as far as ſenſe has 
inform'd us, - are not the moſt conve- 
niemly ſhap'd to produce cold, ſince 
he labours tro ſhow, that the figure of 


| frigorifick Atoms is to: be Tetrahe- 


drical or. Pyramidal, whereas the 
Cryſtals, or Grains, greator ſmall, 
mo which good- Salt-petre ſhoots, 

J are 
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are wont to be Priſmatical having 


their baſe Sexangular ; but to return 
to what I was ſaying, concerning the 
congealing of water, with ice, I ſhall 
ſubjoyn, that the ſame Experiment 
countetiances my conjecuring, that 
oftentimes it may not be emanations 
of one Salr, or other Body, but a 
peculiar and lucky conjunRion of 
thoſe of two or more lorrs of them, 
that produces the intenſe degree of 
cold, as we ſee, that ice and {now 


themſelves have their coldneſs ad- | 
vanc'd (as to its effets ) by the mix- | 


ture either of Sea-falt or Nitre, or 
ſpirit of Vine, or any other appto- 
priated additaments, Nay, I may 
elſewhere have occaſion to ſhew, 
that actual Cold, may be manitcſily 
promoted, if not generated, by the 
addition of a Body that is nor acual- 
ly Cold. Bur toall this I muſi add, 
that I doubt whether any of thoſe {a- 


line or Terreſtrial expirations, cither | 
{ingle or conjoyned, be the adequate | 
cauſes of cold, fince, for ought I | 


know, there may be other ways of 
producing it, beſides the introdudt- 
on of trigorifick, whether Atom: ot 
Gor? 
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Corpuſcles, of which we may have 

occaſion to take ſome notice hereaf- 
ter, In the mean time, having dif- 
cours'd thus long againſt the admit- 
ting a primum frigidam, I think itnot 
amiſs to take notice once more, that 
my deſign in playing the Sceptick on 
this ſubjeR, is not ſo much to reje& 
other mens probable opinions, of a 
primum frigidum, as abſolutely falſe, 
as tis to give an account, why I look 
upon them, as doubtful, 


Ae... vc iN: 
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Title XVIIL 

Enperimmina and Obſerwations 


touching the Coldneſs and 
Temperature ofthe Air. 


] Have ſhewn in the former Sei, | 


on,that the Air is not the Primun 
Frigidum, but yet I cannot readily 
yield my afſent to the Opinion of the 
learned Gaſſezaus, and ſome others, 
( whohave written before, and fince 
him ) that the Air is of it ſelf indiffe- 
rent, that is, neither cold, nor hot, 
bur as it happens to be made, either 
the.one or the other by external A- 
vents. For if we take Cold inthe 
obvious and received Acception 
of the word, that is, for a Quality 
- relative to the ſenſes ofa Man, whole 
Organs are ina good or middle Tem- 
ver, in reference to Cold and Heat, 
! am hitherto inclinable to chink, 
that 


| andtoskip other _ inſtances) 
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that we may rather attribute Cold- 
nels to the Air, then either Hear, or 
a perfe& Neutrality as to Heat and 
Cold. For ro make a Body cold as 
roſenſe, it ſeems to be ſufficient, thar 
ics minure Corpulcles do lels agitate 
the {mall parts of our Organs of 
Feeling, then they are wont to be 
agitared by the Blood, and other 
fluid parts of the Body 3 and confe- 
quently, if ſuppoſing the Air devoid 
of thoſe calorifick and frigorifick 
Atoms, to which the learned Men, I 
was naming, aſcribe its heat and cold, 
it would conſtitute a fluid, which 
either by reaſon of the minuteneſs of 
its parts, or their want of a ſuffici- 
ently vehement motion, would leſs 
affe& the ſenſory of Feeling, then 
the internal liquors, and ſpirits of 
the body are wont to do, and fo it 
would appear aQuually cold, Nor 
isit neceſſary, thatall liquors, much 


{ lels all fluids, ſhould be as much agi- 


tatedas the blood and vital humors 
of a humane body, as we ſee ( to 
omit what in-the laſt Seaion 1s mens 
tion'd about newly emitted Urine, 


1n 
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in thoſe Fiſhes and other Animals, 


whole Blood and analogous Juices: 


arc'always, and that in the fiate, 
which paſſes for their natural ſtate, 
actually Cold to our Touch, And] 
fee no ſufficient reaſon, why we 
ſhould not conceive the Air even in 
irs natural ſtate, ( atleaſt as far forth 
as it can be ſaid to have a natural 
ſtate) to be one of the number of 
cold Fluids, For as to the main, if 
not only, Argument of Gaſſendus, and 
others, namely, Thar, as we fee the 
Air to be eaſily heated by the Aion 
ofthe Sun, or the fire, ſo we ſee it 
as caſily refrigerated by ice, and 
ſnow, and Northerly winds, and 
other Efficients of Cold, and that 
heat and cold reign in it by turns in 
Summer and in Winter : This only 
proves, what I readily grant, that the 
Air is eaſily ſuſceptible ar ſeveral 
times of both theſe contrary Quali- 
ties, butir does not ſhew, that one 
15 not more connatural to it, then the 
other, as we ſee, that the water may 
be eaſily depriv'd of its fluidity by the 
circumpoſition of ſnow and fſalr, and 
reduc'd to be fluid again by the Sun, 
OI 
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or the Firez and yet according td 
them, as well as others, fluidicy, nor 
Firmneſs, is the natural quality of 
water, Bur this 1s not thar, which I 
lay moſt weight upon, for I confide- 
red, that it 1s manifeſt and acknows- 
ledg'd by theſe learned Men them- 
ſelves, that the heat of the Air is ad- 
ventitious to it, and communicated 
by the beams of the Sun, or of the 
Fire, or by ſome other Agents natu- 
rally produgive of heat, as well in 
other Bodies as the Air; And 'tisallo 
evident, that upon the bare abſence, 
( for ought elſe that appears ) of the 
Sun, or ExtinRtjion of the Fire, or 
removal of the other cauſes of heat, 
the Air will, as it were of its own acs 
cord, be reduc'd to Coldnels, 
Whereas, that rhere are {warms of 
frigorifick Atoms diffus'd through 
the Air, from which all its coldneſs 
proceeds, is but an Hypotheſ;s of their 
own, far from being manifeſt in it 
ſelf, and not hitherto, that I know 
of, prov'd by any fit Experiment or 
cogent reaſon. And though in ſome 
caſes I am not adverſe to the admit- 
ting ſuch Corpuſcles, as may in a 
| Hh 2 lenſe, 
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{enſe, be ſtyl'd frigorifick, yet I ſee 


not why we ſhould have. recourſe to 
them in caſes where ſuch a bare ceſla- 
tion, or leflening of former - motion, 
as may eaſily be aſcrib'd ro manifeſt 
cauſes, may ſerve the turn, as to 
a Senſible ( tor] now conſider not the 
cauſes of the /utexſer ) Coldnels in the 
Air, without taking them in, And 
the opinion, I incline to, has at leaſi 
thisadvantage, that the Air ſeems to 
be as rightfully term'd cold, as Iron, 
Marble, Mercury, Cryſtal, Salt 
petre, and ſuch other Bodies, which 
men unanimouſly look upon as ſuch, 
there being none of- theſe to which 
the Argument imploy'd againk the 
coldneſs of the Air, 1s not applicable, 
ſave that the Air being a fluid ofa 
looſer and finer Texture does ſooner 
receive, and loſe the impreſſions of 
heat and cold. And yer it a Block ot 
Marble, for inſtance, or an Iron Bul- 
let were remov'd into one of thole 
empty ſpaces, that Gaſſezdus and ſome 
others. ſuppos'd to be beyond the 
bounds of this world, I ſee not why 
it ſhould not be rather cold, then 
either warm, or in a ſtate of mow 

a ell 


(4%) 
Neutrality : Since when the Cor- 
puſcles of Heat, and thoſe of Cold 
had extricated themſelves, and were 
town away into the neighbouring 
Vacuum, the component Particles of 
the ſtone or metal, whoſe implicated 
Texture would hinder their Diſhliti- 
on, remaining much leſs agitated then 
our Organs of feeling are by the 
warm blood and ſpirits, that vivifie 
them, mutt, it applied ro thoſe fen- 
lorics, appear Cold, 

2, But I ſhall norupon this fubject 
ſpend any farther diſcourſe, ſince 
perhaps the diſpute, either may ve, 
orat leaſt may eaſily Ze made Ver- 
bal: For in caſe thoſe I argue with, 
ſhould ſo explain rheir opinion, as 
not to deny, that in its own nature 
the Air,left to its ſelf,may be reputed 
Cold in reference to the ſen{ories of 
men, who are warm animals: But 
lay, that nevertheleſs, comparing ir 
indefinitely to other then bakliateBo- 
dies here below, it is fo cafily ſuſcep- 
table of both the: contrary qualities, 
that neither of them ſeems predomi- 
nant init, and that when it is conſt- 
derably either cold or hor, -it is made 
Hh 3 ſo 
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{o by adventitious agents : I ſhall nox 
much contend with them, eſpecially 
it it can clearly be made our, that 
there arc great quantities of juch cold 
ſpirits, as Cabeus and Gaſſendus ſup: 
pos'd to be univerſally productive of 
cold ( more or lels ) in all bodies, 
where they get admiſſion 3 bur of 
theſe cold ſpirits more perhaps elſe 
where. Our principal buſineſs in this 
Section being to. deliver Experiments 
and Ofſervations, and becauſe we 


ſhall mention but few of the former | 


ſort, we will diſpatch them firſt, 
3.[ November the 20, 1662, we took 
a Weather-glaſs fill'd ro a conveni- 
ent height with well re&ifh'd ſpirit of 
Wine, and Hermetically ſeal'd, this 
weinclos'd in a glaſs Receiver of a 
Cylindrical form, of abour two 
inches Diameter, and about a foot 
and a halt high, and having cement- 
edon the Receiver, we let it alone 
for ſome hours, that it might per- 
ic&ly cool, Then drawing out the 
Air, and watching it narrowly, we 
oblerv'd, that, the. liquor 1n the 
Weather-glaſs delcended a little, 
though bura very lictle upon the wr 
(TREO | "us 
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Exucion of. the Air, and a little, 
though it ſeem'd ſomewhat leſs, upon 
the .lecond, | but afterwards we did 
not find it ſenſibly to deſcend, This 
ſubſidence of the liquor in all 
amounting to about- the length of a 
Barley corn, we attributed to the 
ſtretching ot the glaſs by the ſpring of 
the included Air, when the ambient 
was withdrawn, and accordingly 
upon our allowing a Regrels to the 
exciuded Air, we ſaw. the ſpirit in 
the Thermometer, riſe about half a 
Barley-corns length to the place 
whence it began to ſubſide, Alter- 
wards we ſuck'd our, and let in the 
Air of the Receiver, as betorc, with 


| like fucceſs;” as to the deſcent and re- 


mounting of the liquor. iz 
4. N.B. We trid witha very.hot 
Handkerchict appli'd in a convenient 
place tothe outſide of the Receiver, 
whether the included, VVeather-glals 
would receive impreſſions from it, 
the Air,that was wont to be interme- 
diate, being remov*d.z but we did not 
find the liquor in. the Weather-glaſs 
ſenſibly ro (well, either. by this way, 
or by caſting upon ir the concentrated 
Hh 4 beams 


* In the * <0 
-third Pre- © 5, T have *elſewhere taken notice, 


HIiminary 


Diſcourſes 
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beams ofa candle trajeted through 
a double convex glaſs. But when the 
Air was readmitred into the Cavity 
of the Receiver, then the ſame Hand- 
kerchict, heated a freſh, and applied; 
made the ſpirit of Wine ſenſibly, 
though but little more, to aſcend: 
Of which yet it feem'd ſomething 
difficult by reaſon of the Nicety of 
the Experiment to eſtimate with any 
thing of certainty the Cauſe, ] So 
that upon the whole matter, till the 
Experiment be repeated in Airs of 
aﬀering tempers, to verifie, whether 
*rwas the withdrawing of the wonted 
preſſure, or the receſs of the ſub- 
ſtance of the Air, that made the li- 
uor included in the Thermoſcope 
ubſide, and till the Experiment be 
repeated with the further obſervation 
of other circumſtances ( which reite: 
ration of the Trial we intended, but 
were by intervening accidents hin- 
dred ) the 'recited Experiment will 
not afford much more then good 
hints towards the Diſcovery of the 
Temperature of the Air, 


thatair included in Veſſels ſufficient- 


ly 
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ly firong and well clo#d, was not 


ſenſibly, or ar leaſt not conſuderably con- 


dens'd by Cold, bur when the Air 
was not ſo included, as notto be in 
ſome part or ' other expos'd to the 
preſſure ofthe outward Air or Atmo- 
ſphere, it would then by a degree of 
Cold, capableto freez water, be ma- 
niteſftly reducd into a leſs room. 
But how much this Contraction or 
Condenſation of the air may amount 
to, I did not there ſfubjoyn, nor has 
the meaſuring of it been, thatI know 
of, attempted by any man. Vhere- 
fore we thought fir to © indeavour 
ſomething in this kind, of which we 
ſhall annex a brief account,, whereby 
it will appear upon the whole matter, 
thatin the Climate, we live in, the 
Cold does not fo conſiderably con- 
denſe the Air, as moſt men ſeem to 
have hitherto imagir'd. 

6.And firſt, it will notbe amiſs to 
mtimate, that among other ways we 
tried to meaſure the ſhrinking ofthe 
Air by ſealing it up in glaſſes furniſh'd 
with long and very ſlender ſtems, that 
by breaking off the tips of thoſe glaſ- 
ſes immers d under water, when BY 
the 
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the Cold Air of a froſty night, or the 
Circumpoſition of ſnow and ſalt, the 
included air was highly refrigerated, 
the water might ( by the preſlure of 
the Atmoſphere upon. it.) be impell'd 
into the Cylindrical cavity of the 
broken glaſs, and by its greater or 
lefſer A\cent therein ſhew, how much 
the internal Air had been made to 
ſhrink upon the account of the Cold, 
But this way, for reaſons too long to 
be here deduc'd, we found it trouble; 
ſome and difficulc to. practife. with 
any thing of certainty, ;, Nor did we 
ever, that I remember, -.by this way 
bring the refrigerated, air to lole a- 
bove a 30. part of its former dimen- 
ſions. a 4 7 

7. We would have tried alſo to mea- 
ſure the Condenſation of the airby 
the aſcent of water into the ſtem ofa 
Bolthead, ſo inverted, that the ori- 
fice of the ſtem .might be under the 
ſurface of the water, and the Bolt- 
| head kept erected, . Bur this way we 
diſapproved, becauſe it was likely 
( and indeed we found it ſo by expes 
rience ) that the external air would 
firſt freez the uppermoſt part of the 
watcr 
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water contain'd .in the ſtem, and 
thereby hinder its aſcent, and per- 
haps occaſion the burſting of the low- 
er part of the ſaid ſtem, 

8, Wherefore though for want of a 
ſufficient Quantity ot ſome liquor, 
that would neither freez like water, 
and aqueous Bodies, nor congeal like 
common oyl, and. the like unquous 
Juices, we found it for a while fome- 
what difficult to practiſe the Experi- 
ment, yet bethinking our ſelves ofthe 
indiſpoſition that Brine has to Conges 
lation, we made. ſo ſtrong a Brine 
with common ſalt, that with it (and 
as I remember, with oyl of Turpen- 
tine alſo, of which we chanc'd. to 
have ſome quantity 'by us ) we made 
divers Trials, of which I had two 
among our Colledions, which. we 
ſhall here ſubjoyn, - whereof the one 
informs.us, that an Egg being invert- 
ed into ſalt water, the Cold of a:fros 
ſty night made the: air ſhrink inthe 
Pipe near five inches z and the other 
( which is the accurareſt I meer with 
among my ColleQions) gives me 


this account, That January the 29. 


the Air extended into 2057, ſpaces, 
was 
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was by the cold of the ſharp and fro- 


ſty night contracted into 1965, ſpa. 
ces, ſo that in. extraordinarily cold 
weather, the moſt we could make 
the Air loſe of 'irs former dimenſfj. 
ons by the additional Cold of the 
Atmoſphere, was a 22. part, - and a 
lirtle more then a third :' And this 
was the greateſt condenfation of the 
Air, that we remember our ſelves to 
have obſerv'd, ' though we were {o 
careful, as after we had © placed 
marks, where the incongealable li- 
quor reach'd in the pipe, that when 
the internal air was expos'd abroad 
to the cold, we cauſed ſervants to 
watch, and from time'to time to 
take notice ( by placing marks ) ofthe 
various aſcents of the liquor, eſpeci: 
ally carly in the morning, leaſt we 
ſhould omit taking notice of the 
greateſt contraftion of the air, which 
omiſſion ( by reaſon that the Cold- 
neſs of the ambient air does often- 
times begin to be remitted before we 
can feel it to be ſo) is nor eafilya- 

voided without watchfulneſs, 
9, But having thus obſerv'd the Cor- 
denſation of included air by the = 
ra 
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ral and unaſhſked Cold of the exter- 
nal air, we thought fir to proſecute 
the trial ſomewhat further, and in 
regard we conceiv'd the Cold of a 
mixcure of ſnow and falt to be far 
more intenſe, then that of the mere 
ambient air alone, we endeavoured 
to meaſure, as near as we could, how 
much the one exceeded the other : 
And though we found, that by pros 
ſecuting the lately mention'd Trial in 
the glaſs-Egg by the application of 
iceand falr ro the Elliptical part of 


| the veſſel, the liquor riſe by our Eſtis 


mate near four inches more (then 
thoſe five web it had riſen already,ups 
on the account of the Refrigeration of 
the included air by the bare cold of 
the external: ) Yet by proſecuting 
the other Experiment ( made the 29, 
of Fanuary ) at the ſame time, when 
we were making it, we did ſome- 
what more accurately determine the 
matter, - For by applying ice and 
ſalt to the outſide of the veſſel, we 
found, that the included air was con- 
tracted from 1965, ſpaces, to which 
the Cold of the ambient air had re- 
duc'd it, into 1860, ſpaces, 0 
the 
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the Circumpoſition of ice and alt 
did as much, nay ſomewhat more 
condenſe it, after the mere Cold of 
the external air had contracted ir as 
far as it could, then the bare, though 
intenſe,Cold of the ambient air could 
condenſe it at firſt, and the greateſt 
degree of adventitious Cold we were 
able ro give by the help: of nature or 
ofart, did not make the air expos'd 
to it, loſe a full renth part of its for- 
mer Dimenſions: ; on which occafion 
irmaynot be unworthy obſervation, 
Thar there is no greater Diſparity 
betwixt the proportion in which the 
Cold was able to condenſe the Air, 
and that wherein the Cold was able 
to expand water, 

10, This is all that at preſent I think 
fir to ſay concerning the intereſt that 
Winds may have in the Temperature 
of the Air. And therefore I will 
now proceed to thoſe other particu- 
lars, wherewith I not long ſince ſaid, 
that I intended to cloſe up this Sedi- 
on; andI mighton this occafion ſub- 
joyn many things, bur partly haſte, 
and partly other conſiderations will 
confine me to thoſe, that relate - 
the 
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the effes of Cold upon the Air in a 
more general way. 

11, And firſt, we will obſerve,thart 
Cold may hinder in an almoſt incre- 
dible meaſure, the warming operati- 
on of the Sun upon the Air, nor only 
in the hotteſt part of the Day ( tor 
that may ſometimes happen, even in 
our Climate ) but art ſeveral times of 
the Day, even in the heat of Sum- 
mer, 

12, I remember I once accidentally 


| mer with an intelligent and ſober 


Gentleman, who had ſeveral times 
lail'd upon the frigid Zone, and 
though an intervening accident ſepa- 
rated us ſo ſuddenly, that I had not 
opportunity to obtain from him the 
reſolution of above two or three 
queſtions z yer this 1 learned of him 
belonging to our preſent purpoſe, 


* Thatby the help of a Journal he kept, 


he call'd to mind, that uponthe coaſt 
of Greenland he had obſerv'd it to 
inow all Midſummer night, which 
affirmation of ſo credible a perſon, 
imboldens me to add ſome other re- 
lations, which I ſhould elſe have 
{(crupled at, 

Mr, 
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13, Mr.Logaz an Engliſh Merchant, 
that Winter'd at Pecora, One of the 
Northern Towns of Muſcoty, relates, 
that being there at a great Salmon. 
fiſhing, there hapned about the cloſe 
of Auguſt ( which in many Countries 
15 wont to be the hotreſt time of all 
the year) fo ſtrong a Froſt, which 
laſted till the fourth day, That the 
Ozera was frozen over, and the Ice ari- 
UVing tn the Rrver to and again, broke all 
the Nets, ſo that they got no Salmon, 
not ſo much as for therr own Vittuals, 

14. Captain G, Weymouth mentions, 
that in July, though he was not near 
the Latitude of Nova Zembla, much 
leſs of Greezlaxd, yet ſailing in a thick 
tog, when by reaſon of the darknels, 
it occaſioned, he thought good to take 
1n ſome of his ſails, when his men came 
to band them, they found their Sails, 
Ropes, and Tacklings ſo hard -frozen, 
that it did ( lays he ) ſeem very firange 
unto us, being an the chiefeſt time of Sum- 


Ny 
I5.In the fifth Voyage of the Engliſh 
to. Cherry Iſland, which lies betwixt 
74. and 75, degrees of Latitude, they 
obſerv'd, that the wind being -q 
| northe 
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North-eaſt upon the 24. of July, 1t 
freez'd ſo hard, that the Ice did hang on 
thetr clo;hes. And in the ſeventh V oy- 
age ( which was made three years afs 
ter } to the fame Iiland, they menti- 


on, chat on the 14, of July the wind be- Purchaſe 
ing Northerly, they had both ſnow and 148-554, 


froſt, 

16,The next thing that we ſhall cake 
notice of, is the degree of Cold, 
which the Efficient cauſes of that 
Quality, whatever they be, are able 
to produce in the air z but of this we 
muſt not here treat indefinitely, the 
ſtrange effects of cold upon other bo. 
dies being moſt of them produc'd by 
the intervention of the cold firſt dif 
fus'd in the Air, and thoſe are treat- 
ed of ina diſtin Sefton, wherefore 
we ſhall now give rwo or three in- 
ſtances of the ſ#dder: operations of the 
Cold harbour'd in the Air, -» 

The formerly mention'd Engliſh 
Ambaſſador into Ruſ5:a, Dr. Fletcher, 
gives us two inſtances very memo- 


rable to our preſent purpoſe, her p,,, .. 
you paſs (ſays he )) out of a warm Room pag.q1s, 


mo a Cold, you will. ſenſibly feel your 
vreath to wax ſtark, and even ſiifling 
| 2 with 
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with the cold, as you draw it 11 and out, 
So powerfully and nimbly does the 
intenſely refrigerated Air work upon 
che- Organs of reſpiration, 

[ And whereas a very credible 
perſon, now chief Phyſician to the 
Ruſsian Emperor, being ask'd by me 
concerning the truth of what is re- 
ported, fomerimes to happen at 
Muſco, and is reputed the eminenteſt 
proof thar is readily obſervable of the 
extreme coldneſs of the air, aſſur'd 
me, that he himſelf ſaw the water 
thrown up into the air,tall down aQu- 
ally congeal'd into 1ce : Dr, Fletcher 
confirms this Report, For ] our Am- 
baſſador alſo ſays, That the ſharpneſs 
of the eAir you may judge of by this, for 
that water dropped down, or caſt up into 
the Air, congeal d into Ice before it come 
to ground, And I remember, that 
inquiring about the probability of 
ſuch Relations, he anſwered me, 
That being at the famous Seige of 
Smolenskoin Ruſs:a, he obſerv'd itto 
be ſo extremely cold in the fields, 
that his Spittle would freez in falling 
betwixt his mouth and the ground, 
and thar if he ſpit againſi a Tree, ora 
piece Þ 
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piece of wood, it would not ſticks 
bur fall to the foot of ic, 

17, Among the Pheromenaot Cold, 
relating to the, air, I endeavour'd to 
obſerve, whether upon the change of 
the VVeather; from warm or mild, 
to cold and froſiy, there would aps 
pear any difference ot the weight of 
the Atmoſphere by 1ts being plenritul- 
ly furniſh'd with a new ſtock of fuch 
frigorifick Corpulcles as ſeveral of 
the modern Philoſophers aſcribe its 
coldneſs to, but though I ſeveral 
times obſerv'd by comparing a good 


' Barometer ( and ſometimes allo uns 


ſeal'd Weather-glaſles furniſh'd one 
with a tinted Liquor, and the other 
with Quickſilver } with a good ſeal'd 


| Weather-glaſs, furniſhed with pure 


ſpirit of Wine, that upon the com- 
ivg in of clear and froſty weather, 
the Armoſphere would very early ap- 
pear ſenſibly heavier then before, and 
continue ſo, as long as the cold and 
clear weather laſted z yet by reaſon 
of fome conſiderations andTrials, that 
breed ſome ſcruple in me, I refer 
the matter to more frequent and laſt- 
Ing obſervations, then I yet have been 
| Ii 2 able 
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able to make, in which it will con- 
cern thoſe that have a mind to proſe; 
cute ſuch Trials, not only to conſider, 
whether or no the increaſed gravity 
of the Armoſphere may not proceed 
from ſome other Cauſe, then the 
coming of frigorifick Aroms into the 
Air; butto have a ſpecial care, that 
their Baraſcopes be more carctully 
freed from the Air, that 1s wont to 
lurk in Quickſilver it felf, as well as 
other Liquors, then thoſe in the ma- 
king of the Torricellian Experiment 
Tubes uſually are, leaſt that Air get- 


ting up into the deſerted part of the . 


Tube, do by its expanſion and contra- 
&ion, obtain an unſuſpeRed intereſt 
in the riſing and falling of the fubja- 
cent Mercurial Cylinder, and ſo im- 
pole upon them, 

18. AnotherEffe& that theC 01d eſpe- 
cially in Northern. Countries has of- 
tentumes upon the Atmoſphere, 1s, 
the making the Air more or leſs clear 
then uſually it 15, For in the Nor- 
thern Voyages, the Seamen frequent- 
ly complain of thick and laſting Fogs, 
whole caules I ſhall not now confi- 
der, but fome help to gueſs atthem 
may 
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may be given by what we are about 
to add, namely, that it very fre- 
quently happens on the contrary, 
That when the cold 1s very intenſe, 
the air grows much clearer then at 
other times, probably becauſe the 
Cold by condenſing precipitates the 
vapours, that thicken the air, and by 
freezing the ſurface of the earth, 
keeps in the ſteams, that would elſe 
ariſe to thicken the atr, Not to dil- 
pure, whether it way not alloſfome- 
what repreſs the vapours, that would 
be afforded by the water it felt, ſince 
ſome of our Navigators obſerve, that 
even when it was not cold enough to 
frecz the ſurface of the Sea, it would 
ſo far chill and infrigidate it, that 
the ſnow would lye on ir without 
melting. | 

19.1 remember a Swed:ſh extraordi- 
nary Ambaſſador, and a very knowing 
perſon, whom- 1 had the honour to 


be particularly acquainted with, 
would ſay, when he faw a froſty day 


accompanied with great clearneſs, 
that it then look'd like a Swedzſh win- 
ter, where when once the froſty wea- 


ther is ſetled, the sky is wont for a 


It 3 very 
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very long time to be very ſerene and 
pleaſanc, and here in Exgland we uſu, 
ally obſerve the ſharpeſt troſty nights 
to be the cleareſt, Bur to {bn 2s 
our Obſervation by a very remark- 
able inſtance, I ſhall borrow it from 
a Navigator very curious of Celeſti- 
al Obſervations, which circumſtance 
I mention to bring the greater credit 
to the following oblervation of Cap- 
tain Fames, which in his Journal is 
thus delivered ; The thirtieth and one 
ad thirtieth of January, there appears 
ed in the begtuning of the night mare 
Stars 1 the Firmazent, then ever Thad 
before ſeen by two thirds, I could ſee the 
Cloud 1z Cancer full of ſmall Stars, 

20,To determine what effe& the colds 
neſs of the air may have upon the Re- 
fractions of the Luminaries and other 
Stars, I look upon as a work of no 
{mall difficulty, and that would re- 


quire much conſideration as well as 


time, whereforeI ſhall only add two 
or three narratives, ſupplied me by 
Navigators, without adding at pre- 
ſent any thing tothe matters of fad. 


24. The firſt is that famous Obſerva- 
tion of the Dutch in Nova Zembla, who 


take 
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take great pains to evince by ſeveral 
circumſtances, ſome of them highly 
probable, that they were not miſta- 
ken in their account of time, accord- 
ing to which they concluded, that 
they ſaw the Sun, whom they had 
loſt ſight of eleven weeks before, 
about fourreen days ſooner then he 
ought to have appear d to . them, 
which difference has been, for ought 


| I know to the contrary, by all thar 


have taken notice of it, aſcrib'd to the 
ſtrangely great RefraQion 1n that 
Gelid and Northern air, 

22, And as for that other extremely 
cold Country, where Captain James 
wintered, it appears by his Journal, 
that he there made divers Celeſtial, 
and other obſervations, which gave 
him opportunity to take notice of the 
Refraction, - and he ſeems to com- 
plain, that he found it very great, 
though among the particulars he takes 
notice of, there are ſome that ſeem. 
not very ſtrange, nor are there any 
that are near ſo wonderful, as thar 
newly mention'd of the Hollanders in 
Nova Zembla, however in regard of 
the extreme coldneſs of the VVinrer 
Ii 4 air 
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air in Charleton -1/laud, it may be 
worth while to take notice of the fo]- 
lowing paſſages out of his Journal, 
ſince they may at leaſt helpus to con- 
jeEture what is not to be expected in 
reterence ro Refrations from the 
coldneſs of the air as ſuch, The 21, 
of January (lays he) 7 obſerved the 
La:itude mh what exaftneſs 1 could (it 
being very clear Sunſhine weather ) which 
Ifound tobe 51, 52, Thus tifference 1s 


by reaſon that here 1s a great Refratiion, 


Which laſt clauſe is very obſcure, 
unlels it refers, as one may guels it 
does, to what he had eliewhere laid, 
Thar his firſt coming to the Ifland, be 
took the Latitude with two Quaairants, 
and found it tobe juſt 52, degrees, Wwiths 
out any minures, Elſewhere ; my d- 
ſeruations ( (ays he ) 4 theſe glaſſes 1 
compar'd to'the Stars coming to the 
Meridian. ' By this means-we found 
the Sun to rife ewenty minutes before 
it ſhould, and in the evening tore: 
main above'the horizon itwenty mr 
nures (or thereabouts) longer then it 


ſhould. And all this by reaſon of the 


Refra&ion, + 8 
* And in-aftother place; arch the 
A F< 4 I5. 


15. This evening. (fa 
roſe i2 a"very log oua 


2074, 


s he) the m00Þ pg 55. 
along(t the: Hort: 


I ſhall add one paſſage more out of 
our Author, concerning RetraQions, 
not only becaule i it may bear Teſtimo- 
ny to ſome relations of the like kind, 
thar: I have mention'd in another 


Treatiſe ; 


but becauſe it is concluded 


with an obſervation; that ( if there be 
nothing of miſtake''in It )' 1 


enough, 


I hadftep (Aays he) uſor- Pag.69. 


ved the difference betwixt clear weather, 
and miſty Refrattrous weather 18 this 


MARCH, 


From alittle Hill, which was 


near adjoyntng to our houſe, 1n the clear- 
eſt weather, when the San-ſhone,- with all 
the purity of Air that 1 could toncerve, 
we could not ſee alittle Tſfand, whith bare 
of % ſouth ſouth: eaſt fame foi leagies of '; 
but if the weather were thifty (as afore- 
fad) then we could oftey ſee it yams 


laneſt place. 


23, Hitherto I-have ercated vfehe 
Temperature of the- Air bs 
and though the'p 
been- prolix endatth, Yet Dol 1 
mby have no-tewerpthings rofay; if 
would at'preſenttall'uponthe _ 


Y A Scep- 
tical Diſ- hays I. 
-#ifition of enter upon o intricate a Diſquilition, 
Antiperi- 


ſtaſis, 
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cular conſideration of the three Regi. 
ons into which the: Air is wont tobe 
diſtinguiſhed, For 1 confeſs I am 
not altogether without {cruples, both 
as to the Number, and as to the Li- 
mits, and as to the Qualities aflign'd 
to theſe Aerial Regions, Bur (as 
have partly declar'd in | ano- 
ther * Tra&) though I had timeto 


yet till I have an opportunity to con- 
jult fome other papers, I know not 
whether what I have noted touching 
theſe difficulties, may not more pro- 
perly belong to another Treatile, then 
this of Cold. 
24. Having thus diſpatch'd the few Ex- 
periments I can meet with among my 
papers, concerning the Coldnels of 
the Air,. I now ..proceed to {ubjoyn 
ſome obſervations, that have occurrd 
to me in the writings or verbal Rela- 
tions of Navigators and Travellers 
about that ſubjeR.; Bur in regard, 
that the greateſt part of the Phenome 
2a of Cold, which nature of her 
own accord preſents us with, ſeem to 
be produc'd, either mediately or im 
mediately by the Air, we ar not 
cre 
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here to treat of the coldneſs of the air 


in the largeſt ſenſe, but only to take 
notice of ſome of the choicer inſtan- 
ces,..that ſeem: to belong to our pre- 
ſenr Argument, And thele we ſhall 
annex, either as Promiſcuous Obſers 
vations at the Cloſe of this Section, 
or as Illuſtrations or proots of the 
three following Obſervations. 

I. The firſt I ſhall propoſe in theſe 
terms, that the greater or leſſer coldneſs 
of the Atr tn ſeveral Climates and Coun- 
tries, ts uothing near ſo regularly propor- 
tonate to their reſpetite diſtances from þ. 
the Pole, or thetr vicinity to the Equator, 
4 men are wont to preſume, 

This puts me in mind of wha: I 
have formerly, either heard from a 
Silful man, or obſerv'd my ſelf a- 
bout the difference berwixt places of 
the ſame latitude in the Northern and 
Southern Hemiſphere ; - namely , 
That of places equally diſtant the one 
from the Northern, the other from 
the Southern Pole, the latter are ge- 
nerally much colder then the former, 
And as I remember, I long ſince no- 
ted ſome things to this purpoſe ; but 
being not at preſent able to recover 
| ey them, 
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them, I ſhall propoſe this only, as 
that which may deſerve an inquiry, 


being nor yet ſatisfi'd, but that in the 


Examples I had taken: notice of, 
ſome accidental and concurrent cau- 
ſes may have occaſion'd the greater 
coldneis obſerv'd jn-the- places ſeated 
on the other ſide of theiLine ; ason 
this ſide of it, the like cauſes may 
much vary. the coldnels of differing 
places of equal latitudes, as we are 
now going to ſhew by the foilowing 
teſtimonies, | | 

I, Howexceſſivea Cold reigns at 
Muſco and thereabouts in the Vinter 
time, when many men loſe their no- 
ſes or their toes, and ſome their lives 
by the extremity of the cold, we have 
ſeveral times occaſion to take notice 
of in this Treatiſe. And yet at Eer- 
burgh, Which I find ſome of our mo- 
dern Navigators to place more Nor- 
therly by above a degree, there, ] 
ſay, and in the neighbouring places, 
the air” 15 known to be temperate 
enough, and the cold very tolerable : 
And'tis affirm'd, that the ſhow very 
rarely lyes 'any long” time on the 
ground after it is fallen, 
4 2.10 
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2, In the Voyage made for diſcos 
veries northward, by Mr, Poole, inthe 


year 1610. I find this paſſage, 7 was p,,,.c;. 


certifi*d, that all the Ponds and Lakes 
were un{rozeny they being freſh water, 
which putteth me 11 hope of a mild Sum- 
mer here, after ſo ſharp a beginning, as 
Ihaue had, aizd my opt104 1s ſuch ( and 
Taſſure my ſelf at is ſo) that a paſſage 
may be as ſoon attais'd this way by the 
Pole, 48 ary unknown way whatſoever, by 
reaſon the Sun doth grue a great heat in 
this Climate ; and the Ice ( near the 79- 
degree ) I mean that that freezeth here, us 
nothing ſo huge as I bave ſeen in 73, de- 
grees, | 

Tothis agrees the teſtimony of the 
Hollanders in their firſt Voyage to 
Nova Zembla, in which the writer of 


it, Gerat de Veer, ſpeaks thus, We have ,,, ... 
aſſuredly found, that the only and moſt 474. 


binderance to our Voyage, was the Ice, 
that we found about Nova Lembla, uns 
der 73, 74, 75, and"76, degrees, and 
not ſo much upon: the Sea, between both 
the lands, whereby it appeareth, that ot 
the nearneſs of the North Pole, but the 
Ice that cometh 212 and out from the Tart- 


tarian Sea about Nova Zembla, cauſed 
us 
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2 to feel the greateſt cold, Theveford in 


regard, that the nearneſs of the Pole was 
70t the cauſe of the great cold that we felt, 


&c, Anda little after, — 7t & trove | 


( ſays he ) that #2 the Country lying un- 
der 80, degrees ( which we eſteem tobe 
Greenland) there u both leaves and 

graſs to be ſeen, wherein ſuch beaſts, as 

feed of leaves and graſs, as Harts, Hind, 

and ſuch like beaſts, live, whereas to the 
contrary tn Nova Zembla, there gron- 

eth zeither leaves nor graſs, and there 

are no beaſts there, but ſuch as eat fleſh, 

as Bears and Foxes, &Cc, although Nova 
Zembla heth 4, 5, and 6, degrees more 
Southerly from the Pole, then the other 

land aforeſaid, 

And to this purpoſe I remember 

Ace« 153, What is related by the learned Joſe 
2.cap.9. phus Acoſta, concerning the Heats and 
48-1291. Colds in the Torrid Zone, and elle- 
where : hen I paſs d ( lays he ) tothe 

Indies, 7 wil tell what chanc'd unto me, 

hauing read what Poets and Philoſophers 

write of the burning Zone, I perſwaded 

my ſelf, that coming to the /Equinotal, 

I jbould not indure the violent heat, but 

zt fell out otherwiſe, for when 1 paſs d, 

which was when the Sux was there for "4 
nitn, 
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nith, bexng entered into Aries, 12 the 
mozeth of March 1 felt ſo great a cold, 


4 I was fore to. go into the Sun to warm 
me : what could I elſe dothen tut laugh 
at Ariſtotles Meteors, axd his Philoſo. 
phy, ſeeing that tn that place, and at that 
ſeaſon, when as all ſhould be ſcorch'd with 
beat, according to bu rules, 1 aud all 
my companions were 4 cold > in truth there 
is 10 Regton 11 the world more pleaſant 
ad temperate, then under the EquinoRts 
al, although it be z0t 11 all parts of an 
equal temperature, but bave great di- 
werſities, The burning Zone in ſome 
parts #s very temperate, as 43 Quitto, 
and on the platus of Peru, in ſome parts 


 Lery cold, as at Potoll, and in ſome ves 


7y hot, as #3 Ethiopia, Brafile, azd the 
Molucques, And withintwo Chap- 
ters after, he diſcourſes more Jargely 
of ſome of theſe. Particulars, And 
again Chapter the 12, You may contt- 


nually (ſays he ) ſee upon the tops of theſe p gg. cz. 


mountatns ſnow, hail, and frozen waters, 
ad the cold ſo bitter, as the graſs is all 
pither d, ſo as the men and beafts, which 
paſs that way, are benumm'd with cold, 
This, as I bave ſaid, 1s 33 the burnin 
Ee, ang 36 happens moſt commer) 
when 


Purchaſe 
pag-578. 
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when they have'the Sun for Zenith, 
Theſe Teſtimonies of a learned 
man,- that writes upon his own 
knowledge, I thought it worth pro- 
ducing, to make 1t probable, that as 
inſeveraE Countries the heat does not 
always anſwer to the nearneſs of pla; 
cesto-the Line, ſo in Northern Re- 
gions the cold may not always be 
proportionate to their vicinity tothe 
Pole, In Mr. Huafons ſecond voy. 
age written by himſelt, he. mentions 
that above 71, degrees, though they 
were-much peſter'd with ice, about 
the end of June, that day ( when this 
hapned') was calm, clear, and hot wea- 
ther, adding of the next day allo, that 
it was calm, hot, and fair weather, 
And Acofta tells us, that we ſee theſe def; 
ferences, not only on the layd, but alſo 
on the Sea: there are ſome Seas where 
they feel great heat, as the report of that 
off Mazambigus, ad Ormus 27 the 
eaſt, -antl of the Sea of Panama 27 the 
weſt, There are other Seas 1n theſame 
degreedf berght very cold, as that of Pe: 
ru," 23 the which we were a cold, when 
we" firſt fail'd it, which was zn March, 
when the Sun was direfly over 14, ” 
| trut 


C457) 


truth on this continent, nhere the ' Land 


4d Sea are of one ſort, we cannot ama- 
<iue any other cauſe of this ſo great a difs 
fereace, but the quality of the wind that 
doth refreſh them. 

But to multiply no more inſtances, 
we ſhall conclude with this one, That 
Charleton Tſlagd, where Captain 
James winter'd ( and of which we ſo 
often have occaſion to make mention 
in our Hiſtory ) though it ſeems by 
the effe&s tobe a colder Region, then 
even the Countrey about Mxſro, and 
perhaps as cold as Nova Zembla: it 
ſelf; yet Captain Fames, who: had 
ſeveral times occaſion to take the lat: 
tude of ir, and affignes it the ſame 
Elevation, and coniequently, the 
lame Diſtance from the Pole with 
Cambridge, whoſe latitude he reckons 
to be 51, degrees beſides minutes, 
and whioſe air 1s very well known to 
be very temperate, And it 1s re- 


markable, that: rhough this place, 
whoſe latitude 1s ſhort of 52. degrees, 
was found uninhabitable by rea($\ of 
the cold, yet notonly in Mr, Hudſors 
Voyage, the writers admoniſh the 
Readers to take notice, That althouzh 

K k | 


they 


See James 
voyages 
pag.61.gy 
81. and 
elſewhere, 


Purchaſe 
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Foſephus They ran along near the ſhore, they found 
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Acoſta lib. 20 great cold, which made them think, 


2.Pag. 
111,112. 


Purchaſe 
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that if they had beer on ſhore theplace is 
temperate; And yet in this place they 
reckon themſelves to have reach'd the 
78. degree of latitude : And ourre- 
center Navigations inform us, that 
ſeveral parts of Greexlard, to which 
this newly mentioned coaſt belong'd, 
are well enough inhabited : And one 
of our Engliſk Navigators aſſures us, 
that the true height of Puſtozera in 
Ruſsia is noleſs then 68, degrees and 
a balf, ifnot more, and yer that is 
a town not only well inhabited, but 
of great trade; but in Hudſors voy: 


age I find what is more ſtrange, That 


under the 81, degree of latitude, be- 
yond which they diſcovered land very 
far off, but (beyond which none is 
thought to have actually fſail'd to- 
ward the Pole ) they found it during the 
hole day clear weather, with little wind, 
and reaſonable warm, And beyond 
80, degrees, they not only founda 
ſtream or two. of freſh water, but 
fourd it hot oz the ſhore, aud drank wa- 
ter to cool their thirſt, which they alſo com- 
mended, 

1I,The 
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IT. The next obſervable I aft to 
propoſe about the coldneſs of the 
Air, is this, That the degrees both 
of Heat and Cold in the air may be 
much greater in the ſame climate, 
and the ſame place, art ſeveral ſeaſons 
of the year, or even at ſeveral times 
of the fame day, then moſt men 
would believe, 

For the proof of this Propoſt- 
tion, we ſhall ſubjoyn two ſorts of 
Teſtimonies, of Travellers, and Na+» 
vigators, the former ſhewing, that 
in Countries, where it is very cold 
in Winter, it may neveithelefs be 
hot in Summer ; and the latter mani- 
teſting, that even on the ſame day, 
as well as in the {ame place, the heat 
and cold, that ſucceed one another, 
may be one of them ſenſible, though 
the other were extreme, or may 
perhaps be both of them conſide- 
rable. 

To make this good, we ſhall 
produce the following Teſtimonies, 

1, Dr. G:les Fletcher, Engliſh Am« 
ba ſſador to the 2uſcovian Emperor, 
In his Treatiſe of Ruſs:4, and the ads 
Þyning Regions, has this memorable 
| Kk 3 paſlage 
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Pas chaſe 
PaZe41 3. 
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paſſage'toour preſent purpole, The 
whule Countrey ( lays he!) diffezeth Very, 


much from it ſelf, ty reaſor of. the year, 
ſo that a mar would marvel to ſee the great 
alteration, aud difference betwixt the 
Winters and-Summers' 1n Ruſſia, The 
whole Coantrey 1 the. Winter lyeth under 
ſnow, mhich falleth ronttnaally, ard s 
ſometime of a yard or two thick, but great- 
er towards the North 5 the Rivers, and 
other waters are all frozen up, a yardo; 
more thick, how ſwift or broad {oever 
they be, and this continueth commoily for 
five moneths, to wit, from the begtymng 
of November, 1/t towards the endif 
March ; what time the ſyow beginnethto 
melt, ſo that. it would breed a froſt ind 
man to lock atroad at that time, and ſee 
the Winter's fare of that Conntrey, And 
a little after he adds :' eAzd yet inthe 
Summer tie you ſhall ſee ſuch a zew hey 
and faceof a Countrey, the woods ( which 
for the moſt part are all of Fir and Birch ) 
ſo treſh, and ſo ſweet ; the Paſiures and 
Meadows ſo: green, and well grown 
( and that upon the ſudden ) ſuch variety 
of flowers, ſuch noiſe of Biruls ( eſpertally 
of Nightingdls, that ſeem to be more loud, 
aid of a more Varrable note, then tn other 
| Me Conte 


The 
Very ; 
ear, 
Yeat 


7 es 
Countries ). tha: a man ſhall zot lightly 
travel in @ more pleaſant Countrey, And 
{ome lines after, «As the Winter ex- 
ceedeth 1 cald, ſo the Summer inclizeth 
to 0//e7 much heat, eſpecially tz the 
moaeths of June, - July, azd Auguſt, 
being much warmer then the Suramer Atv 
ia kngland, | 
Aimott like things have been 
much more recently affirm'd by the 
learned Olearius, Secretary to the V'yaze de 
Duke of Holſteiz's Embaſly into Ruſs pnggee ol 
fa, and now Biuhothecarim to the pre- ſe livre 3. 
ſent Prince of Holſtein, And an ac-{'511, 
quainrance of mine, who, after ha- 
ving liv'd in 1raly, pals'd' a Summer 
in Ruſs:a, aflur'd mc, that he ſcarce 
in /taly did ever eat better Melons, 
then ſome which he had eaten at 
Muſco, ofa ſtrange bigneſs, which 
bears witneſs to that aimoft incre- 
dible Relation of Oleazi*s, who ( ate 
ter having much prais'd their gaod- 
nels at Muſco ) affirms, thar he there 
met with Melons of 49, pound 
weight, of wah he there teaches p,, 
the Culture. | h 
Ar the' royal Ciry of Cha, peyuin. 
which ſcarce exceeding the '42, de- 
Kk 3 Trees 


19%. 


(502) 
grees of latitude, one would expe, 
that as the Summer is very warm, 
{othe Winter ſhould be very mild, 
as it is obſerv'd to be in divers places 
of Spazn, Italy, and Greece, that have 
the ſame, or a more Northern lati- 
tude: and yet the learned Jeſuite 
eMartimims, who livd many years in 
China, aſſures us, that uſually for 
tour whole moneths together, all 
the Rivers are ſo hard frozen, that 
_ not only all Ships are clos'd, and 
kept immovable by the Ice, but that 
allo horſes, wagons, and even the 
heavieſt carriages do ſecurely paſs 
over the Ice, Concerning which, he 
adds this ſtrange circumſtance, that 
tis uſually made in one day, though 
to its diſſolution it require many, 


Lib.1.cat. Proſper Alpinus in his learned 


Treatiſe de mediciws eFAgyptiorum, 
tells us, .that at Grand Cayro, where 
he pra&is'd Phyfick, though that fa- 
mous Metropolis of ev gypt be diſtant 
bur {ix degrees fro 
Cancer, yet the Airfwhich in Sum- 
mer is almoſt inſupportably hot, un 
Winter is ſometimes very confidera- 
bly cold; adding, that there is not 
EI 10 any 
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any ſort of Diſeaſes that proceed ( as 
he is pleas 'd to ſpeak) from diſtillati- 
ons from the head, to which the peo- 
ple are nor there ſubje& : To-theſe 
inſtances we ſhall annex bur two 
more, but thoſe remarkable ones. 
The firſt is mention'd by Par 
chaſe, as communicated to him by an 
eye witneſs, in theſe words, This I 
thought good ar our parting to ad- 
vertite thee, That Mr. Hebey hath af- 
firm'd to me, touching the diverſity 
of weather in Greezlazd, that one 
day ir hath been ſo cold (the wind 
blowing out of ſome quarter ) that 
they could ſcarce handle the frozen 
Sails; another day ſo hot, that the 
a melted of the Ship, ſo that 
ardly they could keep their Clothes 
from pollution : yea, he hath ſeen 
at midnight Tobacco lighted or fired 
by the Sun beams with a glaſs, The 
other example I am to produce, 15no 
leſs remarkable; namely, that in 
the often mention'd Charletor 1/land, 
where that winter was as ſharp, per- 
haps as any known place of the habi- 
table world, Captain James his 
Journal gives us this account of the 
Kk 4 Wea - 


Pag Br. 


(5094) 
weather : 7z June the ſixteenth ( lays 
he ) was wondrous hot, with ſome thunder 
and lightning, ſo that our men did go in- 
to the Ponds aſbore to ſwim, aid cud 
themſelves, yet was the water very cold 
ftulf, Here bad lately appeared divers 
ſorts of Flies, as Butterflies, Butchers- 
flies, Horſe-flies, and ſuch an tnpiite 
abundance of blood-thirſly IMuskitoes, 
thatwewere more tormented with them,then 
ever we were with the cold weather. Theſe 
( 1 think )) lye dead 1a the old rotten wed 
all the winter, and tn Summer they re- 
wive again, Here be likewiſe infinite 
companzes of Ants, and Frogs un the 
Ponds wpon the laud, 

Thus we ſee, what difference 
there may be 1n the ſame place, bc- 
rwixt the temperature of the Airin 
Winter, and Summer, VVe ſhall 
now add what may appear more 
ſtrange, that there may be very great 
diſparities in the heat and coldneſs of 
the air, not only in the ſame place, 
bur within the compaſs of the ſame 
day. 
The lately mentiond «Alp:- 
24, aftords me an example to this 
purpole, in «/£2yt its ſelf, where one 
” WE. would 
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would expec a much more uniform 
heat. Hyeme ( ſays he ) zofurnus acr 


admodum frigedus obſervatur, qui ob orts p, 2:9; 


ſole paulo poſt, parum tucaleſcit, i mer. 
dieque plurimum : advenente Jere n0: 
Be rurſum mfrigidum permutatur, ita, 
ut aer ille yalde tnequalis (it dicendus, 
ab ipſiuſque illa inequalitate plurims 
morbs ortginem ducunt atque generantur, 
qui eo tempore per urbem Vvagantur, 

The learned Olearius relating 
how he travelled with the Ambaſla. 
dors, whoſe Secretary he was, over 
a branch of mount Tawuras, takes no- 
tice, that it being after the middle of 
June, the air ot that hot region of 
Perſia oblig'd them only to travel by 
night, and yet the nocturnal cold was 
ſogreat, that they were all benum- 
med with it, inſfomuch, that they 
were hardly able to alight from their 
Horſesz adding, thar the ſudden 
change from an extreme cold, tothe 
cxceſſive heat, they were again Ex- 
pos'd to the next day, caſt no leſs 
then 15, of their company into ſtrong 
burning feavers at once, ( Which 
brought into my mind the complains 
of good Jacob, who, though he liv'd 

in 
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in at Eaſtern Countrey, when he had 
ſaid, that in the day the drought conſu- 
med him, adds, and the froſt by night.) 

And the ſame curious travel. 
ler mentions, that in another Coun. 
trey in Perſia, call'd Faclu, notwith- 
ſanding the heat -of the region ( at 
the end of March, at which time 
they paſs*'d that way ) they ſaw and 
felt in one night, which they were 
forc't to paſs withour their tents, both 
lightning, and thunders, and winds, 
and rain, and ſnow, and ice. 

We will concJude with a re- 
markable inſtance, afforded us by 
the Journal of the Engliſh that win- 
tred at Charleton Iſland, The ſeaſur 
here in this Clemate { ſays the often quo- 
ted Author of the voyage ) moſt un- 
zatural ; for in the day time it will be ex- 
treme hot, yea, not tndarable in the Sun, 
which ts, by reaſon that it 1s a ſandy Coun- 
trey, 1s the might again, it will freez 
an tnch thick in the Ponds, axd in the 
Tubs about, and 13 our houſe, and all 
this towards the latter end of June. 

III. The third obſervable I intend- 
edto take notice of, about the Cold- 
neſs of the Air, may be gd" 
E11S 
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this Propoſition, That in many plas 
ces the Temperature ofthe Air, as to 
Cold and Heat, ſeems not to depend 
ſo much upon the Elevation of the 
Pole, as upon the Nature and Cir- 
cumftances of the winds that blow 
there, | | 

It would require a very long 
Diſcourſe, ro treat in this place of 
Winds in general, and much more 
to examine the ſeveral cauſes of 
winds, that are aſſign'd by ſeveral 
Authors, and therefore when have 
once given this intimation, that di- 
yers of theſe opinions may be more 
eaſily reconcil'd, then the maintain- 
ers of them-ſeem to have thought, to 
the Truth, if not to one another : 
The cauſes that may produce wind, 
being ſo various, that many of thoſe 
propos'd, may each of them in ſome 
caſes be true, though none of them 
inall caſes be ſufficient ; having hint- 
ed this, I ſay, it may ſuffice on this 
occaſion, to ſubjoyn three or four ob- 
ſervations, to prove and illuſtrate 
the matter of fa&t delivered in the 
Propoſition, 

And firft, 'tis a known Obſer- 
vation 


Augift. 


The. weather was ſnowy and fogey, 
freezing our rigging, and making e- wonder) chat the 


very thing ſoſlippery, that aman can Wind was man 
ſcarce ſtand. And all this with the \ d wa Y 


wind Southerly, ſays Captain Fames days Souther ly, 
( page 104, ) m his Journal 25. of unleſs it may be 
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vation in theſe parts of the world, 


that Northerly and Northeaſierly 


winds, do at all times of the year 
bring cold along with them, and 
commonly it it be Winter, Froſt, 
And here in England I bave fome- 
times wondred at the power of the 
winds, to bring not only ſudden 
Froſts, but ſudden Thaws, when the 
iroſt was gxpected to be {crled, and 
durable, which yer ſeems to hold 
commonly, but not without excepti- 
on, Forduring one or the conſide- 
rableſt Fits of Froſt and Snow, that 
I have taken notice of in Ezglans, I 
remember, that I obſerved - ( not 
without ſome 


ſaid, That this 
Southerly Wind was but the Return 
of a ſtream of Northerly Wind, 
which had blown for many days be- 
fore, and might by ſome obſtacles, 
and agents, nor here to be inquir'd 
after, be made to wheel about, or 
recoyl hither, before it had loſt the 
greateſt 
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oteateſt portion of the refrigerating 

Corpulcles ir conſiſted of betore. 
The formerly mention'd Prof- 


per Alprous, attributes. ſtrange things 


io the Northerly wind, that blows 

in e&23pt, as to the cooling and .re- 
freſhing the Air, in ſpight of the vio- 

lent heats, that would otherwiſe be 
intolleravle, ( And many in Egypt 

; aſcribe _ me * Ab his ventis aerem alteratu 
e/Eteſ1an WW inds, cauſam cur peſtis la Aa oe 
that almoſt mi- ti illorum Affirmant. ' Ruod etiam non 


| videtur penitus @ veritate alteni,quan- 
raculous ceaſing do id multis etiam rationibus nobss 


of the Plague at perſuaderi poſſit, in primiſque, &Cc. 
Grand Cairo, of Proip. Alpin. lib. 1. De medicing 
k Zgypt. cap. 18. 
which we elfe- 
where ſpeak.) Dominatur autem aey Thid.lib.x. 
( lays he) ſumme calidus, ipſius celi, * 
at dium eft, rattone, quod hec crvitas 4 
Tropico ({ancre tantum 6, gradibus di- 
flet. Qua breve inter-capedine dum ſol 
ad illum acceart Tropicum, Q illorum 
Zentth fit propinquior, aer ille Vald: in: 
caleſcit, & niſi e/teſie Venti tuic 4 
ſeptentrrone ſpiravent, Vehementiſsrmus, 
& qui Vix a oſtres perferrt poſit, ca- 
lorts efins ſeatiretur, 
Advene noſtri tis provementibus ad 11;4.tib.x. 
ſubterranea-loca confugiunt, in quibus 42-796: 
morantur * 
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morantur quouſque ille Ventorum ardor 


reſederit atque ceſſaverit, Conjunxit 
hec incommoaa Deus Optimus, cum altis 
quibuſdam bonts, nam ubt caltdiſsim ill 
vents conticuere, flatim 4 Septentrione 
flare alts tncaptunt, qui ſubiteneumin- 
flammatis atque laxatus corporibus ſolati- 
um preſtant, St entm ih diu perſeve- 
raverint,nemo in ea regioxe Urvere poſsit, 

VWhence winds ſhould have 
this power to change the Conſlituti- 


 onotthe Air, and eſpecially to bring 


Foſephus 
Acoſtazlib, 
3:caþ.9. 


cold along with them, is not ſo eaſe 
to be determin'd, Indeed the other 
Qualities, and even the heat, that is 
obſervable in winds, may for the 
moſt part be probably enough deriv'd 
irom the Qualities of the places, by 
which they pals. Of this we have 
already given an example or two in 
the paſlages lately mention'd, And 
it may be further confirm'd by what 
Acoſta lays, that he himſelf ſaw in 
ſome parts of the zdies ; namely, 
That the Iron Grates were ſo ruſted and 
conſumed by a peculiar wizd, that preſ- 
ſing the mettal between your fingers, it 
would be diol d, and crumbled, as if 
zt had been Hay or parched Straw, _ 

| enls 
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this Learned Traveller, who ſeems 
tro have taken peculiar notice of the 
winds, affords us in divers places of 
his Book ſeveral Examples to confirm 
what we were ſaying ( though he take 
not the nature ol the regions, along 
which the wind blows, to be alone 
in all caſes a ſufficient Cauſe of their 
Qualities ) of which yet we ſhall 
now mention but theſe two memos 


rable paſſages, 1z a ſmall diftazce rib.3.cap. 
| ( ſayshe ) you ſhall ſee iz one wind many 32-120+ 


arverſities, For example, the Solanus 
or Eaſtern wind is commonly hot and 
troubleſome 13; Spain ; and iz Murria, 
it is the coldeſ> and. healthfulleſt that is, 
for that #t paſſeth by the Orchards, and 
that large Champiane which we ſee very 
freſh, In Carthagene, which 7s not 
far from thence, the ſame wind is trouble- 
ſome, and unwholſome, The Meridie- 
nal ( which they of the Ocean call Soath, 
and thoſe of the Mediterranean Sea, Me- 
z0 Giorno ) commonly is rainy, and 
boiſterous, and tn the ſame City, whereof 
T ſpeak, it is wholſome and pleaſant. 
And in his Deſcription of Pere, 
ipeaking of the South and South. weſt, 
he affirms, that this wind yer in this 3. 
region 
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region is ' marvellous pleaſing, 

---* Bur though, as we were fay- 
ing, many other Qualities of winds 
may be deduc'd from the Nature atid 
Condition -of the places, by which 
they paſs: And though the heart alſo, 
which Proſper Alpinus ( as we lately 
rook notice ) attributes to the South- 
erly winds, that blow in Egypt, niay 
be probably aſcrib'd ro the heated 
Exhalations and vapours they bring 
from the Southern and parched Reg: 
ohis they blow over ; yer whence tlic 
vreat coldnicfs of Nortticfn ahd Eaſt; 
erly winds ſhould come, may be 
ſcrupled ar by many of the modern 
Philoſophers, Who with divers Carte- 
ſzans will not admit, - that there are 
aty Corpuſcles of Cold. . 

And poſſibly I could, about 
theſe matters, propele ſfotne other 
difficulties, tior fo ecaſic to be reſol- 


ved, - ' But not being how to diſculs ' 


the Hypotheſis about Cold, I think it 


will be more propet” in this place, 


inſtead of entring upan diſputes and 
Speculations, to ſubjoyhb an Expett- 
ment that I mage, to giveſome light 
about this matter, ; 

Con- 


($13) 
Conſidering then that I had 
not met with any Trial of the Nature 
of that I am abour to mention, and 
that ſuch a Trial might poſſibly prove 
Luciferous, ' I cauſed a pretty large 
pair of ordinary Bellows to be kepr a 
ood while in the Room, where the 
Experitnent was to be made, thar it 
might receive the Temperature of 
the Air in that Chamber, then pla- 
cing upon a board, one of thoſe flat 
Bottom'd Weather-glafles, that f 
elſewhere deſcribe to contain a mo- 
vable drop of pendulous water, by 
blowing at ſeveral rimes with inter- 
miſſions upon the bubble or lower 
end of the Weather-glafs, though the 
wind blown againſt my hand, wete, 
as to ſenſe, very manifeſtly cold, yet 
it did not cool the air included inthe 
Bubble, bur rarher a little warm'd it, 
a5 appear'd by a ſmall, bur ſenfible, 
aſcenſion of the pendulous drop each 
time, thar, afrer ſome interpos'd reſt, 
the lower part of the glaſs was blown 
upon, which ſeem'd ro proceed from 
ſome ſmall alteration towards 
warmth, that the air received by tts 
fay (though Ow in the Bellows, 
I As 


jb4 

as leem'd deducible from hence, that 
if.by cloſely covering the Clack, the 
matter were ſo ordered, that the Air, 
that ſhould come into the Bellows, 
mulſt come in all at the noſe; it this 
noſe bcing held very near the bubble 
of the Weather-glaſs, the Air were, 
by opening the Bellows, ſuddenly 
drawn in, that ſtream of air or wind 
coming from a part of the window, 
where the air was a little cooler, then 
that which was wont to come out of 
the Bellows, would. not, as the 
other, make the pendulous drop riſe, 
but rather the contrary. 

This done, we proceeded to 
ſhew by Experiment, That though a 
wind were nothing, bur a ſireamof 
Air, yet in its paſſage it might ac- 
quire a conſiderable coldnels diſtin 
from that which it has by vertue of 
its motion, though upon the ſcore of 
that, we {ce that air mov'd by a fan, 
( or as 1n our newly mentioned 'Tri- 
al ) by a pair of Bellows, might to 
our touch, feel Cold, nor did we 
forbear to expect a good event of our 
Trial, upon the doubt that may be 
raisd, whether there- be I; 

OI- 


" 
Corpulcles or no :' For whatever bes 
come of that queſtion, I thought I 
mightexpect, that whether or no Ice 
emit Corpuſcles, that are univerſal- 
ly frigorifick, yet the air. being, ei- 
ther by them, 'or upon what account 
ſoever, highly - refrigerated , the 
Corpuſcles that compole this cold 
Air, being moſt of them driven on 
before it, by the . wind chat meets 
them in its way, will, in a ſenſe, 
prove trigorifick,. in regard of a leſs 
cold body, which they thall-happen 
to be blown upon, and accordingly, 
having provided a ridge Tyle1nvert- 
ed, and halffill'd the Cavity, which 
look'd upwards, with a mixture of 


| Iceand falr, and' having likewile pur 


the Iron pipe of the Bellows upon 
that mixture, and then covered 1t 
with more of the ſame, that ſo the 


{ Pipe being ſurrounded, as far as con- 


veniently 1t could be, with ice and 
lalr, the air -contain'd in it, might 
thereby be highly refrigerated, I 
found, that blowing wind out of the 
Bellows upon my hand, ' that wind 
felr much more cold, then that which 


| had been before blown upon myhand, 
L 
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out of the ſame Bellows, before: the 
frigefaQtive mixture was applid to ir, 
But for fear my ſenſe of feeling 
ſhould deceive me, I caus'd a VWega- 
ther-glaſs, made after the common 
manner, bur with a more ſlender 
pipe; to be fo plac'd, that the noſe of 
the Bellows ( which together with the 
Tyle and Ice, was upheld with a 
frame ) lay in a level with the bubble 
of the Thermometer, and then blow- 
- ing the refrigerated air of the Bellows 
npon the globular .part of the glals, 
I faw the water in the Cylindrical 
| part and ſhank, maniteſtly aſcend, 
as it was wont to do upon the refrige- 
ration of the included air: Andas 
chis Aſcenſion? of the liquor continu; 
ed, during three or four blaſts of the 
Bellows, fo upon the ceſlation of the 
artificial wind, the water ſubſided by 
degrees again, till by. freſh blaſts it 
was made to. aſcend, Lafily, he- 
ving repeated this Experiment, we 
thought fig to trye, how much the 
air, refrigerated immediately by the 
frigorifick- mixture, would produce 
a colder wind then the former, and 
accordingly, drawing back the wo 
0 
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of the Bellows, thar the air, that 
ſhould be blown out, might paſs 
along the Cavity left in the frigori- 
fick mixture by the Iron pipe ( ot the 
Beilows ) which we had withdrawn, 
the wind was manifeſtly more cold, 
then before, and had a greater ope- 
ration on the Weather-glaſs, it was 
blown upon. 

This Experiment, if carried 


' on, and proſecuted, may poſſibly 


prove more Luciferous; but I will 
not take upon me here to determine, 
whether all cold winds muſt be neceſ- 
larily made fo, by frigorifick Cor- 
puſcles propetly fo call'd, fince I 
have ſometimes ſuſpected, that ſome 
winds may be cold, only by confiſt- 
ing of, or driving before them, thoſe 
higher parts of the Air; that, by rea- 
lon of the languid RefleQion of the 
Sun beams, 1n that upper { or per- 
haps Argick ) region of the Air, are 
for the moſt part very cold, For it 
may be obſerv'd, thar Rains often- 
times very much and fuddenly refri- 
gerate the lower Air, when no 
wind, but what the clouds and rain 
make, accompanies them, as if they 

LI 3 brought 
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brought down ſtore of cold air with 
them from that uper Kegion ; which 
Acoſta, and one I converſed with, 
that viſited far higher mountains, 
then the Alps, aftirm to be in fome 

laces ( for I am not fatisf'd, that 
tis {o every where) exceedingly cold, 
both in hot Climares, and in hot ſea- 
ſons of the year, And I obſerve; that 
the Hollanders do, in more places 
then one or two, mention the Nor- 
therly and North-eaſterly winds, to 
be thoſe, that brought them the pro: 
digious colds they met with, though 
Nova Zembila, where they were Cx- 
pos'd to them, be ſo Northwards, 
that it lies within 16,0r 17, degrees 
of the Pole ir ſelf, This being a bare 
iluſpition, 'it may ſuffice to have 
touch'd ir, But. I ſhall ſubjoyn two 
or three inſtances on the occaſion of 
our propoſition, concerning the in- 
fluence of the winds upon the air, and 
to ſhow more particularly, That 
even cold winds receive not always 
their Qualities, ſo much from the 
Quarter whence they blow, as from 
the Regions over which they blow: 
I ſhall therefore begin with m_ 
: eli- 


(59) 


delivered by Mr. wood, in his New 


Englands prope, whereas 17 Engs Part r. 
land (ſays he.) moſt of the cold winds ©4Þ-2- 


and weathers come from the Seas; azd 
theſe ſituations, are counted moſt unwhol- 
ſome, that are near the Sea-coaſt, 11 that 
Countrey 1t IS ot ſo, but otherwiſe, And 
having added, as his reaſon, that the 
North-eaſt wind, coming from the Sea, 
produces warm weather, melting the ſnow, 
and thawing the ground; he tubjoyns, 
only the Nozth-weſt wind coming over the 
Land, is the cauſe of extreme cold wea- 
ther, betng always accompanted with deep 
ſnows, and bitter frofts, &c., To 
which paſſages we ſhall add only 
one out of Captain Fames, as being 
conſiderable to our preſent purpole, 


The winds ( ſays he ) ſince we came bt- Q,, 
ther, have been very Variable and uncon- James's 


aut and till within this fortnight, the a. 
Southerly wind was coldeſt, - The reaſon 1 Fats 


concerue to be, for that 4t did blow from 
the main Land, which was all covered- 
mthſnow, and for that the North winds 
came out of the great Bay, which hitherto 
46 open, 
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Title XIX. 
Of the ftrange EffeSs of Cold. C 


I, O enumerate and proſecute of 
all the ſeveral Effecas of al 
Cold, being the chief work of the jb 


whole Book, it is not to be expected, th 
that they ſhould be particularly treat- If 
ed of inthis one SeCtion of it, where- R 


in I ſhall therefore confine my ſelfto g 
mention only thoſe Effe&s of Cold, 1 


that are not familiar, but ſeem to { 
have inthem ſomething of wonder- { 
ful; nor muſt I cake notice of All ( 
them neither, leaſt ] ſhould be guilty d 
of uſeleſs Repetitions, but only of f 
them, which either are not at all, or p 
are but incidentally or tranſiently de- E 
livered ip the foregoing Sections, { 


Nor is1t to be expected, that] ſhould 


paw:: 5y credit for the truth of every [ 
on. v1 the Relations I am about to { 
wt yn, For if they had not ſome- 


thing 
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thing of extraordinary, and conſe- 
quently, that may beget ſome Diffi- 
dence in wary men, they would not 
be proper for the title ot this Seftion, 
and moſt of them, that they may be 
fit to be plac'd here, muſt be the Ef- 
teas of ſuch extreme degrees of 
Cold, that I cannot in this temperate 
Climate of ours, examine the truth 
of them by my own Trials, fo that 
all I can do, 1s, to make choice of 
{uch Relations, as are almoſt all of 
them delivered by the Relators, as 
upon their own Knowledge. And 
even this may perchance, not only 
eratifie and excite the Curioſity of 
ſome, who are pleas'd with no things 
{o much, as with thoſe, that have 
ſomewhat inthem of Prodigy, and 
( which is more conſiderable) their 
Narratives may afford the Ingenious 
ſuch ſtrange Phenomena, that the Exe 
plication of them may ſerve, bothto 
exercile their wits, andtry their Hy- 
potheſas. 

2, It ſeems not neceſlary, in the 
marſhalling theſe obſervations, tobe 
ſcrupulous abour method, bur yet to 
avoidconfuſton, we ſhall firſt men- 
£10nN 
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tion the Effeas of Cold, as to thoſe 
four great Bodies, of that part of the 
Sublunary World we live in, that 
are commonly reputed Elements, 
and thence we will proceed to take 
notice of the Effe&s of Cold upon 
ſome other inanimate Bodies, and, 
for an inſtance of its operation on li- 
ving Creatures, upon men, 

3. Otthe power of Cold, cither 
to ſtraiten the ſphere of aQivity of 
fire, or to hinder its wonted effeds, 
the chief examples I have met with 
are recorded, partly by the Dutch in 

Nova Zembla, and partly by Captain 
James, when he winter'd in Charleton 
Iſland, Theſe Hollanders in one place 
ſpeak thus; The twentreth it was fair 
and ſtill weather, the wind Eafterly, then 
we waſh'd our Sheets, but it was [o cold, 
that when we had waſh'd and wrung then, 
they preſently froze ſoſtiff, that although 
we laid them by a great 'fire, the ſide that 
laidnext the fire thaw'd, but the other 

fide was hard frozen, &c. Elſewhere 

thus, were 17 great fear, that if the exs 
tremity of the Cold grew to be more and 
nore,:we ſhould all dye there, mith cold, 
for what fire ſoever we made, it would n0t 
warm 
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narmw, And becauſe it were tedis 
ous to tranſcribe all that their Jour: 
nals afford us to our preſent purpoſe. 
we will conclude with this paſſage, 
Hereby we were ſo faſt ſhut up intothe 
Houſe, as if we had been priſoners, and 
it was ſo extreme Cold, that the fire almoſt 
caſt 10 heat, for as we put our feet to the 
fire, we burnt our hoſe before we could 
feel the heat, ſo that we had work enough 
to do to patch our hoſe, and which 16 more, 
if ne had not ſooner ſmelt then felt them, 
we ſhould have burnt them ere we had 
known it, Though Captain James 
wintred in a Countrey many degrees 
remoter from the Pole, then Nova 
Zembla, yet in one place he gives us 
this account of the colds power to re- 
ſtrain or oppoſe the acion of fire, 
The Cooks Tubs, wheretn he did water 
vis meat, ſtanding about a yard from the 
fire, and which he did all day ply with 
melted ſnow water, yet in the night ſeas 
ſon, while he ſlept but one watch, would 
they be firm frozen to the Very Bottom. 
And therefore was he fain to water his 
meat in a Braſs Kettle, cloſe adjoyning 
to the fire; and 1 have many times both 
ſeen and felt, by patting my hand into x ; 
that 


Captain 
James 65, 
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that fide which was next the fire was very 
warm, and the other an wich frozen, 1 
leave the reſt to our Cook, who will almiſt 
ſpeak mtracles of the Cold, | 

3. Thus far our Enliſh Navigator, 
whoſe relation compar'd with thoſe 
of the Hollanders, make me not fo 
much wonder, as I once did, that 
men ſhould rejate to Marcus Poly, 
that there 15a certain Plain in Tartary, 
fituated between ſome of the higheſt 
mountains in the World, where if fire 
be kindled, it 1s not ſo bright, nor (0 
effeFual to boil any thing, as tn other plas 
ces> For ſo Purchaſe renders that pal- 
{age ; whence occaſion has been taken 
to impute to Marcus Polus, a Writer 
not: always half fo fabulous, as many 
think him, that he affirm'd, that 
there was a Countrey in Tartar), 
where fire could not be kindled, 

4. And as for the other newly 
mention'd relations of Seamen and 
Travellers, though to us, -thar live in 
Exgland, they cannot bur ſeem very 
ſtrange ; yet] am kept from rejecting 
themas utterly incredible, by confi- 
dering, that ice and ſnow having be- 
fore their Congelation been __ 
mu 
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muſt in probability owe their Cold- 
neſs, to that which reign'd in the 
Air: Sothatif in any place Nature 
has, either ſo plentifully ſtock'd the 
Air it ſelf with frigorifick exſpirati- 
ons, or other Corpulcles ( if. we will 
admit any ſuch) or have upon any 
other account rendred-it as cold as it 
can make ice and ſnow to be even 
here among(t us, I know not why the 
Northerneſs of the climate, and per- 
haps ſome faline expirations from the 
Earth and Sea, may not there diffnlſe 
through the air a cold ſuperior to 
that, which by ſmall Quantities of 
ice ( or ſnow ) and ſalt, can at a ſmall 
diſtance be produc'd here, And this 
cold is fo intenſe, that by pourin 

ſome water on a Joynt-ftool, an 

placing on it a filver Tankard, or 
other convenient veſſel, we may, as 
experience has aflur'd me, with beat- 
ett ice ( or {now ) and ſalt, and a little 
water { which is added tohaſten the 
{ſolution of the other ) nimbly ftirr'd 
together in the pot, make the mix- 
ture freez the external water quite 
through the Tankard z and they may 
be by this way ſo hard frozen toges 
ther, 
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ther, as that by lifting up the-por, 
you may lift up the Joynt-ſtool too, 


and that ( which1s the circumſtance, 
for which I mention this ) juſt by the 
fire, which in this caſe is unable to 
hinder fo difficult an operation of the 
Cold. 

5. Thus much of the effe&s of 
cold, in reference to fire, What 
the ſame quality may perform upon 
Air, we ſhall ſay bur little of in this 
place, becauſe we treat of thoſe Phe- 
zomena, partly in the foregoing SeQti- 
on of the coldneſs of the Air, and 
partly in other places, Only we 
ſhall-not here pretermit a teſtimony 
of the learned Olearizs,, who, as an 
eyewitneſs, confirms what" we elfſe- 
where deliver of the high degree of 
cold, to which the Air may be 
broughr, For he tells 'us, ' That # 


Olar.lib. Muſcovy he experimentally found, that 


which others left recorded 8x their wri- 
tings, That ones ſpittle would be congeal'd 
before it reach'dthe ground, and that wa- 
ter would freez as 1t was dropping down, 
6. Of the effeAs of cold npon wa- 

ter, we ſhall not need tor ſay much 
1n this place, ſince the two _—_— 
0 
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of them being, the power cold has to 
congeal water ſuddenly, and the 
force it has to turn vaſt quantities of 
it into ſollid ice, Of the former 1 
have newly given, out of Olearius, an 
example as eminent as almoſt any 
thatis tro be met with, and of the 
latter alſo, I have given ſeveral in- 
ſtances in the Section, that treats of 
ice; Yettwoor three notable inſtan- 
ces, Which we do not el{ewhere men- 
tion, twill not be improper to deli- 
ver in this place. 

7, The firſt declares, that not- 
withſtanding the warmth of the in- 
fide of a mans mouth, his ſpittle may 
be frozen even there, The 27, of Sep- 
tember {they are the words of Gerat 


de Veer ) it blew Yard Northeaſt, and it Purchaſe 


froze ſo hard, that as we put a nail znto 
our mouthes ( as when men work Carpen= 
ters work they uſe to do) there would Ice 
bang thereon, when we took it out again, 
and make the blood follow, The like re 
lation ( if I miſremember not )I have 
met with in a modern Engliſh Navi- 
gator, and itis very little, if at all 
more ſtrange, then what is afirm'd 
by Queen Elizabeths Ambaſſador -n 

tne 
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the Ruſs;1an Emperor : 17 the extre. 
mity of winter ( {ays Doctor Fletcher, 
ſpeaking of uſtovia ) if you hold ; 
pemter Diſh, or Pot in your hand, or any 
other mettal, except tz ſome chamber, 
where thetr warm $taves be, your fingers 
well tick faft toit, and draw off the this 
at the parting, 

8. The other inſtance I intended 
to mention, 15 this, that though 24a. 
crobius, and other learned men, both 
ancient and modern, will not allow 
{alc water to be congealable ; yer the 
Dutch at Nova Zembla relate, that 


even in the midſt of September (and a. 


the Marginal note ſays, in a night) 
It froze two zaches thick tn the ſalt water, 

9. AstotheeffcRs of violent colds 
upon the Earth, what they would 
prove upon pure and Elementary 
Earth ( if any ſuch there be ) I can 
but conje&ure z but as for that im- 
pure or mingted Earth, which we 


commonly tread on, the effeRs of ex- | 


trente cold upon that, may be very 


notable. For Olearizs relates, that : 


7n the year 1634. thecold was ſo bitter at | 
Mufco, that in the great market-place, 
he (aw the ground open'd by it ſo, that | 


there | 


i 
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there was made 4 cleft of many yards long, 
and a foot broad. And the preſent grear 
Duke of cMuſcoutes Phyſician being 
asked by tne concerning the truth of 

{uch relations, anſwered me, thar 

he himſelf had in thoſe parts ſeen the 

ground reduc'd by: the cold, ro gape 

io wide, that a childs head mighr 

well have been pur into the cleft.) 

10, ?Tis ſomewhat ſtrange, that the 
violent heat of Summer, and the ex- 
treme cold of Winter ſhould both of 
them be able to produce in the 
ground the like effe&s z but whether 

to make theſe gaping chinks, that we 


'have been ſpeaking of, the ſurface of 


the ground expos'd to the air, being 
firſt frozen, is afterwards broken by 
the expanſive force of the moiſt carth 
underneath, to which the cold at 
length pierces, and congealing at, 
makes it ſwell, and heave, and ſo 
burſt or cleave the hard and frozen 
cruſt of the ground, which cannot 
ſufficiently yield to it, whether this 
(Iiay ) may produce the clefts we 
were ſpeaking of, or whether they 


muſt be derived from ſome other 


cauſe, not having yet made the expe- 
M m riments, 
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riments, I thought upon, to clear the 


matter one way or other, I do not as 


yet pretend to determine, bur will 
rather ſubjoyn the {econd obſervation 
I purpos'd ro mention of a ſtrange 
operarion of Cold upon the ground, 
and itis afforded us by the Dutchin 
their otren quoted third voyage to 
Nowa Zembla ; In one place of which 
they tell us, That when they bad built 
them a wooden houſe, and were going to 
ſhut themſelves up in it, for the winter, 
they made a great fire, without the houſe, 
therewith to thaw the ground, that 
they might ſo lay zt, viz, the wood about 
the houſe, that it might be the cloſer, but 
Zt was all loſt labodr, for the earth was ſo 
hard, aud frozen ſo deep into the ground, 
that they could ot thaw it, and 4t would 
have coſt them too much wood, and there- 
fore they were forced toleave off that la- 
047, 

11, After what we have ſaid a- 
bout the ſtrange effc&s of cold, in re- 
ference to fire, air, water, and 
earth, we will now proceed to take 
notice of irs efre&s upon confeſledly 
compounded Bodies, whether 1inani- 
mate or living z but of the _ 

| _ 1ort 
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ſort of mix'd Bodies (I mean thoſe 
that have not Lite ) it will not be ne- 
ceſſary to ſay much in this Setion, 
in regard that we have in many other 
places, upon ſeveral occaſions had 
opportunities to mention already 
moſt of the particulars that belong ro 
that head, For we elſewhere rake 
notice, that violent Colds will freez 
Beer,” Ale, Vinegre,. Oyl, common 
Wine, and. even Sack and Alegant 
themſelves, Ve have likewiſe no- 
ted, that the Cold may have ano- 
tavle operation, upon VWood, Bricks, 
Stone, veflels of Glaſs, Earth, and 
even Pewter, and Iron themſelves, 
to which Barthol;aus out of Farus 
UMucks Voyage to Greenland, allows 


Us to add veſſels of Braſs (though 


theſe arenot immediately broken by 
the Cold, bur by the included Li- 
quors which ir dilates) and divers 
firange effe&ts of Cold upon inant- 
mate Bodies, which 'twere | here 
troubleſome to recapitulate, may be 
met with diſpers'd in ſeveral places 
of the preſent Hiſtory, Wherefore 
having only intimated in general, 
that, though many plants are pre- 

Mm 2 {ervd 
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ſervd by a moderate cold, yet ithas 
been oblervd, that moſt Garden; 
plants are deſtroy'd by. exceſſive de. 
grees of ir,, we will paſs on ro confi. 
der the effects of Cold upon animals, 
and of the many obſervations, that 
we have met withamong Travellers, 
concerning this ſubje&, we ſhall, to 
avoid prolixity, deliver only the con: 
ſ{iderableſt, and thole that we find 
atteſted by very credible Writers, 

12, Captain James ſpeaking of the 
laſt of the three differences he makes 
of Cold / namely, that which he and 
his company felt in the woods ) gives 

this account of itz As for the laſt, it 
5 oY would be ſo extreme, that it was not en 
voyage,;64 Aurable 5 m0 clothes were proof againſt it, 
20 motion could reſiſt it, It would more- 
over ſo freez the hatr of our Eye-l:as, that 
we could not ſee; and I verily believe, 
that it would have ſlifled a man 1n aver) 
few hours, 

I;3. Olearius giving an account of 
the Air of Muſcouvy, and eſpecially 
the Capital City of ir, The Cold 

Livre 3. (lays he) & there ſo T1olent, that ns 
P.m.117. Furs can hinder it, tut ſometimes mens 


Noſes,' and Ears, Feet and Hands -" 
be 
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be frozen, and all fall off, He adds, 
that,in the year 1634. when he'was 
there, they could ot £0 5o. paces with- 
out veiug benumm'd with cold, and in 
danger of loſing ſome of their Limbs, 
And yet toadd, that remarkable ob- 
ſervation upon rhe by, the ſame Auz 
thor, near the ſame place, ſpeaking of 
Muſco, and the neighbouring Pro- 
vinces diſtinguiſhed trom the reſt of 
thar vaſt Empire, fays, That the eAtr Live 3: 
i good and healthy, ſo that there one es 
ſcarce ever hears of the Plague, or any 
other Epidemical diſeaſes, And he adds, 
that for thagreaſon, when in the year 
1654.thePlague made havock in that great 
City, the thing was very ſurpriztng, no- 
thing like it having been ſeen there 17 the 
memory of men, 

14, Our already divers times men- 
tzon'd Engliſh Ambaſlador Dr. Flet- 
cher, ſpeaking of the cold that ſome- 
times happens in Ruſs/a, witnefleth 
thus much of ir, Dzvers ( ſays he) 
zot only that travel abroad, but tn the Ve- Purchas. 
1) markets and ſtreets of their Towns are 103M" 
mortally pinch'd, and kilFd with all; er 
that you ſhall ſee. many drop down tn the 
ſtreets, many Travellers brought into the 
Mm 3 T owns 
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T owns ſitting dead, and ſtiff in their 


ſleds, Divers loſe their Noſes, the Tips 
of thetr Ears, and the Balls of their 
Cheeks, their Taes, Feet, &c, Many 
times when the winter 1s very bard and 


extreme, the Bears and Wolves iſſuely 


troops out of the woods, driven by buzger, 
and enter the Villages, tearing and ra- 
vening all they can find, ſo that the 1nhg- 
bitants are fatu toflee for the ſafeguards 
thetr Lrves, 

15, To deſcend now to obſervati- 
ons, that do ſomewhat more pungu- 
ally ſer forth the more particular Phe; 
zomena of Cold, in reterence to mens 
Bodies, take the followihg Obſerva- 
tion, The 15, of March ſome of their 
mer, that had been abroad to kill Deer, 
returned ſo diſabled with cold, which did 
riſe up in bliſters ander the ſoals of their 
feet, and upon therr legs, to the bigneſs of 
walnuts, that they could not recover their 
former eflate (which mas not very well.) 
72 a fortuight after, This may be con» 
firmed by that paſſage of the Hollar- 
ders, where ſpcaking of their prepa- 


Purchas. Ting ſpringes to take Foxes, they add, 
P44497- that they did it with vo ſmall trouble; 
for that if they ſtay'd long without doors, | 


there 
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there aroſe Bliſters upon their Faces and 
Ears, We &ridaayly find by experience 


(ſays Caprain James ) that the coldth p,, 5, 


the woods would freez our faces, or any 
part of our fi:jÞ, that was bare , but 1t 
was not ſomortifjzug, VC, 

16, The Dutch ſpeaking of the 
pains they 'were fain to rake to dig 
away the ſnow, that cover'd the 
houte, and choaked up their door, 
adds, that in that laborious work, 
they were forc d to uſe great ſpeed, for 
they could not long endure without the 
houſe, becauſe of the extreme cold, al: 
though they wore Foxes Skins about their 
heads, ani double apparel upon thetr 
backs, 

17, Thelately mention'd Captain 
James relates, that in Chayletozz 1/land 
he was fain to cut the hair of his head 
ſhorr, and-ſhave away all the hair of 
his face, ' becauſe the 'Ificles, that 
would be faſtned to it, made it, as he 
ipeaks, become 14tolerable, 

18, And heelſ{ewhere relates, that 
once he and his Companions, having 
been for a little while parted into two 
companies; had their faces, hair and 
clothes ſo frozen over, that” they-conld not 

 Mm4 Fnow 


P ay. 497+ 


Pag. 59. 


Pae.52: 


Purchas, 
lib.3.cad. 
5-Page4 96 


(536) 
know each other by their habits, oy 
( which is a conſiderable circum- 
ſtance, for whoſe ſake chiefly I men- 
tion this paſlage ) by therr voices, 

I9. And the ſame Author gives 
this account of the death of the Gun- 
ner of his Ship, whom he calls a 
ſtrong hearted Man, and who died 
before the end of November, He had 
{ ſays our Author ) 4 cloſe boarded Cab. 
biy in the Gun-room, which was ery 
cloſe indeed, and as may clothes on him 
as was coxvenent, (for we wanted no 
clothes ) and a pan with coals of fire conti- 
nually in bis Cabbin, for all which 
warmth his plaiſter would frees at bu 
wound, and his bottle of Sack at hs head, 

20, The L1, of December ( ſays Ge- 
rard de Peer ) it was fair weather, and 
a clear eAir, but very cold, which he 
that felt ot would not believe, for our 
ſhooes froze as hard as horns upon our 
feet, and within they were white, ſothat 
we could not wear our ſhoves, but were 
forc'd to make great pattents, the upper 
part being ſheep skins, which we put on 
over three or four pair of facks, end ſ0 
went znthem to keep our feet warm, Yes, 
and the clothes upon our backs were nbits 
pver wilh froſt. 21, Which 
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21. Which may be ſomewhat 
confirmed by this paſſage of Captain 


Fames, © The clothes on our Beds would be p,, 5. 


covered with hoar froſt, which 1n- this 
little babitacle was pot far from the fire, 
We might adde to all theſe, this 
other paſſage of the often mentioned 


Gerard de Veer, | The 26, of December, p,,.p,.. 
it was foul weather, the wind North-weſt, pag. 457. 


adit was ſo cold, that we could not warm 
4, although we uſed all the means we 
could with great fires, good ſtove of clothes, 
and with bot flanes and Bullets laid upon 
our feet, and upon aur Boares, as we lay 
in our Cabbtns, but. notwithſtanding all 
thy, inthe morning our Cabbins were fros 
zen, &c, Pur we ſhall nor inſiſt on 
{uch paflages, as this Jaſt recited, 
becaule that of the force of cold to 
repreſs and withſtand the: fire, + we 
have already deliver'd as remarkable 
things, as will be eafily mer: with, 
inapproved Writers, in the former 
partof this prafeneSedtion;' 7; © 
--22; I have;imy felt; mernwith''a. 
knowing and- very. credible 'pes{on, 
that related t me of the cobd of:Ruſ- 
ka; where het travelled, :lintle-leſs 
lirange things, then thoſe Thave men- 
I tioned 
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tioned of it out of Books; and if{ 
did 'not want the Hiſtorians name, 
I ſhould make ſmall difficulty to adq, 
That ſince I made a good progreſs in MW whic 
this preſent Section, a very learned Il per t 
Traveller ( though not into+ cold I the 
Countries) related” to me, upon the I hav! 
occaſion of what+ I was treating, liſh" 
what he affirm'd to have mer 'with mn IM (cri 
an approv'd Hiſtory of the ſtrange Ii call: 
operation of the inclemency of the W ve! 
Air upon multitudes of men at once, I vati 
namely, ' that about the year ( if he I} 1<1a 
rightly remember'tt) 1498. an Army MW «li 
of the Turks making an incurſion into WM whe 
d, upon their return was fur- {MW 0: 
prized with ſuch an extremity of Ii tio 
Cold: and of Snow, that though it IW vi 
were bur.('if he miſtakenor) inNo- ſW 102 
vember, forty thouſand of them (the I Oy 
whole Army confifting of ſeverity W $1 
thouſand.) periſh'd/through the ex- I 9u! 
rremity upon the place. [ 
23, Amongſt-the'many: Relations me 
I have-mer: with ofrthe\tfatal Effeas an 
of Cold in the Northern 'Countrics, co 
I took: notice; not + without a little ty 
wohdery'as ' well-as' trouble, that 1 (1 
could not find, that any- of the Rela- I I 
| cors 
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tors had the curioſity to. ſee what 
change was made in the internal 
add, I parts of the Bodics fo  deſtroy'd, 
> in MW which yet were an inquiry very pro- 
rned MF per to have been made, but ar length 
cold Ml the other day an ingenious Perſon 
1 the Ml having ſhew'd me a Book new]y pub- 
ing, MI lid in French, containing the De- 
hi WM {cription of a Polor2a7 Province he 
oe i calls Uk axie, as I was Skimming ir 
the WM over, with hope to find ſome objer- 
nce, WM vations about Cold, I lighted on a 
he WM relation, which though not ſuch asI 
my MW <&fir'd, is more then 1 have any 
nto where elſe found, and. I take the 
ur: more notice. of it, becauſe, that 
of MW though the very name of this Pro- 
\ it vince is {ſcarce hitherto known to us 
Vo- in Ezgland, yet having a while aiter 
he MY by good chance met with: an intelli- 
ity gent Polonian Lord, and-having in- 
X- quired of him: whether .he -hadl ever 

been in that: Country, he both told 
ns me, that he had been quarter'd there, 
Is and by his Anſwers and .Relations did 
s, countenance divers: particularities of 
le it, mention'd.by; this French! officer 
1 {named Afonſtevr, de Beauplay') who 
p« livd long there;;.. This Author then 
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after having taken notice, that this 
fertile Province, though bur ſituated 
in the ſame height of the Pole with 
Normazday, is oftentimes ſubje& to 
exceſhve colds ( which circumſtance 
I mentionas a further confirmationof 
ſomething of the ſame nature delive- 
red inthe former SeQion ) gives an 
Account of two differing Effedts of 
this Cold upon the Bodies of men: 
The one being a peculiarkind of fick- 
neſs, the other Death, 

24, The firſk which I remember 
not to have clſewhere met with, is, 
that ſometimes when the natural heat 
proves ſtrong enough to proteR the 
Toes, and Cheeks, and Ears, and 


other parts, that are cither morere- | 


mote from the heart, or more ten- 
der from a ſudden mortification ; yet 
unleſs nature be affifted,* either by 
vood Precautions, or Remedies, ſhe 
cannot hinder the cold from produ- 
cing in theſe parts Cancers, as rp 
ful as thoſe which'are' caus'd by 2 
ſcalding and malignant humour, and 
which let me ſee (ſays my Author ) 
when 1 was in thoſe Conntreys, that 
cold was not leſs cutting nor pow 
| ; U 
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ful co deſtroy things, then the fireto 
conſume them : He adds, thar the - 
beginning of theſe Cancerous ſores is 
{o {mal}, that what produces the pain 
{carce equals the bigneſs of a Pea, 
and yet in tew days, nay ſometimes 
in few hours it ſpreads ſo, as to dez 
ſtroy the whole part it invades, 
which he confirms by the Example of 
two perſons of his acquaintance, who 
in a trice loſt by Congelation. the 
badges of their Sex. 

25, As to thoſe that are kill'd 
with Cold, our Author informs us, 
that they periſh'd by wo differing 
kinds of death. For ſome being not 
ſufficiently fortifi'd againſt the cold 
by their own internal heat, nor com-= 
petently arm'd againſt it by Furs, In- 
unions, and othet external means, 
after having had their hands and feet 
firſt ſeized by the cold, till they grow 
paſt feeling it, there the reſt of their 
Bodies are ſo invaded, thar they are 
taken with a ( kind of Lethargick ) 
Drowzineſs, that gives them ex- 
treme Propenfity to ſleep, which if 
indulg'd to, they can no more awake 
out of, but dye infenfibly, And 
from 
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from this kind of Death our Author 


adds, that he was ſeveral time, - 


ſnarch'd by his' ſervants, who were 
more accuſtom*d to 'the cold, and 
ſeaſonably forc'd him ro awake out 
of thoſe drowzineſles, which they 
knew to be moſt dangerous, And 
that ſometimes the death by cold is 
indolent enough, the Relations of 
ſome intelligent acquaintances of 
mine, who have been in exceeding 
cold Countries, do confirm, 

26, But the other way whereby 
cold deſtroys men, 1s that, which is 
the moſt remarkable in our Author, 
and though leſs ſudden is more cruel, 
For he tells us, that ſometimes the 
cold ſeizes mens Bodies in the reins, 
and all about rhe Waſt ( and eſpeci- 
ally horſe-men underneath the Armor 
of the Back and Breaſt) and firait: 
ens, as he ſpeaks, thoſe parts ſo for- 
cibly, rhat it freezes all the parts of 
the Belly, eſpecially the Guts, ſo 
that though they have keen appetites, 
they cannot digeſt, or ſo much as re- 
tain the lighteſt and eaſieſt Aliments, 
without excepting Broths themſelves, 
but preſently reje& them by m 
Wit 


with unſpeakable gripings and pains, 
and ſo! continually complaining of 
their condition, and ſometimes cry= 
ing out, as if ſome body were tearing 
out their bowels, they end their miſe- 
rable lites, being often brought by 
the violence of their torments to the 
brink of madneſs and deſpair, before 
they come to thar of the grave, And 
our Author having ſeen {ome of theſe 
departed wretches open'd, fays, 
that they found the greateſt part of 
their guts black, burn'd up, and as 
it were glew'd together, whence he 
thinks it probable, that, as their bo- 
wels came to be ſpoil'd and. gangre- 
nated, they were forc'd to thoſe 
complaints and exclamationsz and 
we may add, That probably upon the 
ſame cauſe depended thoſe continual 
vomits of what they ear or drunk; the 
Gangrene of the guts hindering the 
deſcent of Excrements downwards, 
asitoften falls out, in the true 7l;aca 
Paſsio, and the Periſtaltick, or the 
uſual motion of the parts being inver- 
ted, as it alſo frequently happens in 
the ſame diſeaſe, There is no doubt 
but Anatomiſts and Phyſicians will 
£110 
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think this account very imperfe, 


bur yet I think my ſelfbeholden co the 
Author for it, becauſe *tis not the 
beft, but the only, that I have hither. 
to yet mer with of this matter, though 
I could wiſh it had been much more 
full and particular, and that he had 
alſo opern'd thoſe Animals, and eſpe. 
cially their brains, that he mentions 
to have been Kkilld ſuddenly, and 
without pain, by cold, For fuch in- 
formations ( whoſe want, as far as 
our Climate wilt permit, I have had 
thoughts of ſupplying by * Experi, 
ments upon other animals ) would 
perhaps ſatisfie me one way or other 
about 4 conjecture I have had, and 
been able to countenance by ſeveral 
trials upon Vegetables and dead Anti- 
mals, about the canfe of mortificati- 
ons produc'd by exceffive cold. 

27, What effects a violent Cold 
may have upon the bodies of other 
animalsthen men, I fcarce findat all 
taken notice of by the Writers I have 
met with, and whar I remember up- 
on that fubje& amounts ro but few 
acovarand The French Author 


atcly quoted, takes notice in a 
that 
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that the cold in #&razn, as the Polar 
ders call ir, is ſometimes ſo great, as 
to be ſcarce ſupportable by horſes, 
and ſome other rame beaſts, 

28, This ſame Author alſo men- 
tions a certain fourtooted Animal 
called Bohack, which is ſaid to be 
peculiar to thoſe parts, - and hides 
himſelf under ground in the Winter 
and having inquir'd oft the Jately 
mention'd Pol:ſh Nobleman con- 
cerning this beaſt, hetold me, that 
being 1n that Province he had one 
prelented him as a rarity, vpon an 
occaſion proper enough to be menti- 
ond here: For ſome of the Poles 
chancing to dig (tor ſome purpoſe 
that I remember not) in a cerrain re- 
tird place, were {urpriz'd to find un- 
der ground, an Animal not familiar 
to them, and though this creature 
was ſo frozen and ſtiff, that they 
thought it to be ſtark dead, yet when 
they came to flea ir for its skin, be- 
ing awaken'd by pain, it recovered 
lite again, as was brought as a rarity 
to the Commander, from whom I 
have the relation. 

29, That (ome other animals may 
Nn be 
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be frozen till they are ſtiff, and yet 
recover, I ſhall ( ere long ) have oc- 
caſion to obſerve at the cloſe of the 
21, Section, And therefore I ſhall 
now add bur this, That whereas tis a 
Tradition among Travellers into 
Northern Climartes, that both Birds 
and wild Beaſts are in icy and ſnowy 
Countries . ordinarily turn'd white, 
if not at all rimes, yet art leaſt jn the 
Winter by the coldneſs of thole gelid 
Climates, I dare neither admit the 


poſition as a thing that is true univer. | 


{ally, nor reje& it as a thing that is 
never ſo, For not now to enquire, 
whether whiteneſs proceeds from the 
coldneſs of the Countrey, or from 
ſome fetled ſeminary impreſſion, or 
from the imagination of the females 
affc&ed by the vivid whitenels of the 
inow, that almoſt all the year long 
15s the conſtant obje& of their ſight; I 
find by the Voyages I have perusd, 
that Navigators often mention their 
meeting with *ſtore of white Bears 
and Foxes in Nova Zembla, and other 
very Northern Regions, as alſo their 
meeting ſometimes with herds of 
white Deer: And in the eps, al- 
ways 
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ways covered with ſhow, good Au- 
thors mention-their having mer with 
white Partridges z to which purpoſe 
I remember, that when I was in Sa- 
299, and the neighbouring Countries, 
which have mountains almoſt perpe- 
tually cap'd with ſnow, I heard them 
often talk of a certain white Find of 
Pheaſants to be mer with in the up» 
per parts of the mountains, which for 
the excellency of their taſte were ac- 
counted very great delicacies, But * 
on the other ſide, the ſame Naviga« 
tors treating even of the coldeſt Clis 
mates, ſeem to diſtinguiſh the white 
Bears from others of thoſe parts, 
* And as for a 


- * And'tis from very Northern Coun- 
herd of white tries, that we uſually receive very 
Deer, their CO- dark colour'd Furs, and the shins as 
well of black Foxes as of white ones. 


lour may pro- 
ceed from ſeminal impreſſions, fince 
here in Ezgland I have ſeen ſeveral 
Deer of that colour, and though 
Greenland be by ſome degrees nearer 
to the Pole then Nova Zembla, yet I 
have ſeen a live Deer brought thence 
lomewhat differingly ſhap'd from 
ours, whoſe skin was not white, bur 
rather a kind of dun: And to add 
'Nn 2 Thar 


Lepores coloris (&f pellis mutatione an- 
ni tempeſtates ſequuntur, ac hiberno 
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That upon the by, 1 took notice, that 
provident. Nature to arm them a; 
oainſt the cold, had afforded him a 
Coat, thar- might have palſs'd tor a 
Fur, | 
30, Yet theſe two things ſeemre: 
markable in favour of the efficacy of 
cold, the one, that: in ſeveral] cold 
Countries, as particularly Greezland, 
and L:vorma, even Modern deſcribers 
of them affirm, that Hares will grow 
white in Winter, 
and return to 


tempore albis pilis weſtiti, eſttvis their native C0- 


menſibus e 
yOoniX nov 
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oſdem cinereos habent, Li- lour in Summer, 
a diſcriptio, Pag. 303. fied ths 'ocher 
that though Charletor 1/land differ not 
one degree in Latitude from London; 
yet (as the cold 1s there prodigious, 
ſo) I remember, that Captain Fames 
ſome where takes notice of his having 
ſeen there, both divers Foxes, that 
were pied black and white, and 
white Partridges, though he could 
not catch them, But of the whiteneſs 
of Animals I elſewhere treat among 
other ſubjects, that belong to the Hi- 
ſtory of Colours, And having al- 


ready been more prolix then 1 _ 
c 
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ed in ſetting down the obſervations of 
others, I-think it now time for me.to 
reſume the mention of my. own Expes 
riments, divers of which, though 
made before others,; that have been 
already mention'd, Xor XII, Sections 
of, I thought fit for co reſerve for this 
place, both for. other reaſons, and 
becauſe, this place ſeems: proper for 
Experiments, that have a nearer ten- 
dency to the hinting or the examining 
oa general Hypotheſis about 
old. | 
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Experiments nouching the weight 


_ of Bodies frozen and un- 
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I,C*Ince divers of thoſe ingenious 

men, that have of late revived, 
and embraced the DoErine of the 
old Atomtiſts, teach us, that water is 
curned into ice by the introduction of 
frigorifick Corpuſcles, which. Dw- 
crit of 01d is {aid to have believed to 
be cubical ( and to which other Phi- 
lolophers of late have aſfigned- other 
ſhapes indeed, but yet determinate 
ones )) we thought fit not ſo much 
for our own ſatisfaction, as for that 
of others, to try, whether or no a 
Liquor by its increaſe of weight, 
when frozen, would betray any ſub- 
fiantial acceſfion of the Corpuſclesof 
Cold, whichaccording to the Epice- 

| | - 7648 
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rean Principles, may, by reaſon of 
their ſmallneſs, paſs in treely, and 
in vaſt multitudes, ar the pores of 
other Bodies, and even of glaſs, and 
which by reaſon of the ſame {malls 
neſs, muſt be ſuppoſed exceedingly 
numerous to be able to arreſt the mo- 
tions of ſuch multitudes of minute 
Corpulſcles, as muſt go to the ma« 
king up of any conſ1derable quantity 
of water, 

2, Andfirſt we made a trial with 
Eggs, of which our Notes give us the 
following account, 

3. [ We took a good pair of Scales 
and placing them upon a frame (pur- 
poſely made for ſuch Experiments, as 
required, that the things to be weigh- 
ed ſhould remain long in the bal- 
lance) we put into one of theſe a 
couple of Eggs, and having counter- 
poiſed them with braſs weights, we 
ſuffered them to continue all night in 
2a Turret ( built as it had been made 
for an obſervatory ) that the breaking 
of the Eggs, or any ſuch other acct- 
dents might not hinder the ſucceſs of 
our endeavours ( which were to try, 


whether the Corpulcles of Cold, 


 Nn 4 which 


+06 
which divers Philoſophers ſuppoſe to 
be the Efficients ot Congelation, 
would make them any whit heavier, ) 
but we were ſomewhat {urprized, 
when the next morning, after a very 
ſharp night, going up to the Turret, 
we found ( the ſcales and irame being 
in good plight ) the Eggs to be grown 
lighter by very near jour grains, | . 
Thus far the Note, | 
4. But though we afterwards re- 
peated the Experiment once or twice 
( it not oftner ) yer having been by in- 
cervening avocations diverted irom 
regiitring the circumſtances of the 
events; I dare not now truſt my me- 
mory for any more, then that ſome 
of the circumſtances ſeemed odd 
enough, but uncertain, and that 1 
actiſicd irom proſecuting the Expe- 
r1ment, chiefly for this reaſon, that 


an increaſe of weight in expoſed Eggs - 


was ſcarcely tobe hoped for, becaulc 
i: ſcemed probable, that part of the 
more ſubtile and ſpirituous Cot- 
puicles contained in the Egg do colt \ 
tinually, by little and little, get away 
through rhe pores of the skin and 
ihell; that, ſeeming to be the > 
; 0Nn 
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ſon why Eggs long kept have uſually 
within the ſhell, a manifeſt, and 
ſometimes very conſiderable caviry 
unfilled with either yelk or white, 
which Cavity ſeems to have been letr 
by the receſs of the ſubtile parts wz 
have been mentioning, ſo thar al- 
though the frigorifick Atoms ſhould 
by their ingreſs add fome, not alto- 
gether inſenſ1blE weight to the Egg, 
yet that would nor, unleſs perhaps 
inthe very nick of time, when the 
Congelation 1s firſt actually made, 
be taken notice of, by reaſon” of the 
greater decrement of weight, thar 
proceeds from the Avolation of the 
more ſubtile parts of the Egg ir ſclf. 

5, And to ſatizhe our ſelves abour 
this matter, we took four hen Eggs, 
and counterpoiſed them carefully in 
a good pair of Scales, which were 
ſuipended at a frame, that the bal- 
lance might be kept unſiirr'd ina qui- 
et room, wherein we had placed it, 
and ſuffering it to continue there for 
a pretty while, we obſerv'd, that 
though it were Winter, and though 
the room wherein it ſtood were de- 
ſtitute of a Chimney, yet that Scale 
END | wherein 
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wherein the Eggs lay, did almoſt 
dayly grow manifeſily lighter, fo 
that it was requiſite, from time to 
time, to take a grain out of the oppo. 
ſite (ſcale, to reduce the ballance to an 
Equilibrium, And by this means we 
found the Eggs after ſome timeto 
have loſt eight grains of their former 
weight, bur how much more they 
would have loſt, it we had continu- 
edthe Experiment, the need we had 


ofthe Scales kept us from diſcover- 


ing, 
A Upon this occaſion I will add, 
thar I us d ſome endeavours to ſatisfie 
my felf about this inquiry, viz. whe- 
ther Eggs being once aQtually frozen 
( for thoſe mention'd in the former 
Note, might loſe their weight before 
they were ſo )and kept in a pair of 
ood Scales faſten'd to a frame in 
me quiet place, well fenc'd from 
the Sun, would by the- cold of the 
Air in freezing weather, be kept for 
any conſiderable time, without a ſen- 
ſible diminution of weight, but an 
unexpected thaw hindered us from 
ſeeing the ſucceſs of what we defign'd 
of this nature, both as to Egps, =- 
a110 
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alſo. ſome other Bodies : For-if the 
Experiment were very carefully tri'd 
upon a comperent variety of them, 
it. mighr poſſibly affiſt us ro gueſs, 
eſpecially in Camphire, and ſome 
other eaiily exhalible bodies, what 
intereſt Cold may have in ſupprefſ- 
ſing or diminiſhing the expiration of 
their Effluva, | 

7. Butto return to the weight of 
Bodies frozen and unfrozen, we at- 
rempted to diſcover fomewhat about 
it by ſeveral ways, according as the 
differing accommodations, we were 
furniſh'd with, permitted, And of 
theſe trials I will mention four or 
five, as well of the lefs, as of the 
more accurate, as my memory or 
Notes ſupply me with them, 

8, Oneofthe leſs Accurate ways 
we'imployed tortry, whether ice, in 
which according to- the Atomiſts, 
great ſtore of thefe frigorifick Gor- 
puſcies muſt be wedged, woule' not 
upontheir expulſion or! receſs, leave 
the water lighter then” was the ice; 
was that which follows, wherein-to 
haſten the Experiment, we mingled 
alittle falt, And though. we _ 

aw 
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ſaw, there would be a difficulty from 
the Adheſion of the vapors of the ex. 
ternal Air, to the outſide of the glaſs 
we were to employ, we thought, thar 
inconvenience might be remedied by 
well wiping off the froſt, or dew 
from the outſide of the glaſs, till ir 
were clean and dry : The event of the 
trial we find ſuccinaly fer down 
among our Notes as follows. [ A 
{ingle vial ſealed up with ice and ſalt, 
being wiped dry, and weighed, was 
found to weigh four ounces four 
drachms and a half, when it was 
quite thawed, it was found to weigh 
{ſomewhat more then a grain leſs then 
irs former counterpoile, ] 

But more accurate and fatisfaQory 
Trials about this- matter, I find thus 
ſet down in one of my papers. 

9.{ We took a vial more thin then 
thoſe that are commonly usd, that, 
of the Aggregate of that and the Lu 
quor, 'the glaſs might make ſo much 
the leſſer part ; This vial was fur- 
niſhed with a ſomewhat long neck, 
which at the flame of a Lamp was 
drawn by degrees {lenderer and len- 
derer, that being very narrow " the 

OP, 


| Top, it might the more readily and 
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conveniently be feal'd, notwithſtand- 
ing the waters 6£cing 1n its then we 
almoft fill'd it with that Liquor, I ſay 
almoſt, becauſe a competent ſpace 
ought to be lett unfill'd, to allow the 
water, ſwell'd by glaciation, room to 
expand itſelf : This vial with the li- 
quor in it, was plac'd in a mixture of 
{now and fair atter our uſual manner, 
and when the glaſs appear'd almoſt 
jull of 1ce, it was taken our, and 
nimbly closd with Hermes's ſeal, 
preſently after this was weigh'd in a 
pair of very good Scales, and the vial 
together with the contain'd liquor, 
amounted to Zv, 38, gr, (, which 
yet was notall ice, becauſe theſe 
things could not be done ſo nimbly, 
but that ſome of the ice began to 
thaw, before we were able to dif. 
patch them quite, the vial thus ſeal'd 
being remov d, and ſuffered for two 
or three hours to thaw, when the 1ce 
was vaniſh'd, we weigh'd again the 
leal'd glaſs in the ſame Scales, and 
tound, that it weigh'd, as before, at 
leaſt, if there were any difference, ir 
ſcem'd to weigh a little more, ] But 

this 
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this Increment that amounted not 
quite to +a grain, might eafily be at- 


tributed ro ſome difference in the 


weights and grains themſelves, 
wherein 'tis not cafie to find a perfe& 
exacneſs, or to ſome little unheeded 
moiſture, that might adhere to {ome 
pare ofthe vial, 

Io, And becauſe it may be wiſh 
ed, that as this Experiment ſhews 
the weight of Ice refolv'd into water, 
to be the ſame with that of the (olid 
ice, ſo we had trid, whether the 
weight of water congeal'd into ice, 
would be the ſame with thar- of the 
former fluid water, we will ſubjoyn 
what immediately follows in the 
{ame paper 1n theſe words. 

11, [ Wetookaſcal'd vial, very 
thin, that it might be lighter, butnot 
ſo large as the other, by about a 
third, as amounting in the lately 
mention'd Scales bur to ziiij. 31. gr. 
41. when we had ſeal'd it up with the 
water in it, This vial we plac'd as 
we had done the other, in- a mixture 
of ſnow and falt, freezing ic warily, 
left being ſeal'd, it ſhould break, 
then we remov'd it into the ſame 
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Scales, to try, wherher it had got any 
weight by the ſuppos'd ſubingreſſion 
of the Atoms of Cold, which many 
learned men take to be the efficients 
of Congelation ; bur it either weigh- 
ed juſt as before, or if there were any 
difference, it ſeem'd to have loſt + of 
agrain, Being ſuffer'd ro thaw, and 
put into the fame Scales again, jt 
weigh'd juſt as much as it did, when 
frozen, though the weights were nu; 
merically the ſame, and about - 
would ſway the Scales, or at leaſt be 
ſenſible upon them, Bur note, that 
I was careful this laſt time to wipe 
the outſide of the glaſs with a linen 
cloth, becauſe I have: obſerv'd, acs 
cording to what I elſewhere deliver, 
that, in caſe ice be any thing haſtily 
thaw'd, it may produce a dew on the 
outſide of the glaſs, as I ſuſpe@ed, 
that even the warm Air might in ſome 
meaſure do in this, and if it had nor 
been for rhis ſuſpition, ſome adhe- 
ring dew, that I was thereby enabled 
to dete& and wipe off, beiore I pur 
the vial into the Scales, might eaſily 
have impos'd upon us, | 

13, Theſe Trials 1 preſume may 
g1vec 
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give ſome ſatisfaction abont the inqui- 
Ty, for the reſolving whereof, 1 
thought fit to make them, 
$3. ButI was alſo deſirous to ſee, 
whether any difference, as to weight, 
would be produc'd by freezing and 
thawing ( 1fI may ule thoſe expreſſi. 
ons in this caſe ) Iron, Stone, VVood, 
or the like ſolid and permanent Bo- 
dies, which I intended to. have ex; 
aaly weigh'd, before and after their 
being expos'd tothe Air, and alloat- 
ter the froſt was gone, ( and allthis 
againſt Counterpoizes not expos'd to 
ſo greata Cold) would diſcover any 
ſenſible alteration, as to weight, that 
might {ately be aſcrib'd ro the Cold, 
And though Avocations, and the 
negligence of one that we imploy', 
kept us from bringing the matterto 
ſuch an iſſue as was deſired, yet the 
Trials ſeem'd not altogether irratio- 
nal, ſince we have formerly madett 
probable ( and have fince mer with 
freſh inſtances ro confirm it) that 
even Stones, and Metals, may reſent 
ſome change of Texture by the oper:- 
tion of ſome degrees of Cold, And 


indeed induc'd by ſuch rpg 
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of that kind, as feem'd the leaſt 


doubtful, I remember I ſometime 


made ſeveral experiments of the 
weight of ſome merals, and ſtones, 
both before and after they had been 
much expos'd to a more vehement 
Cold, then would have ſuftic'd to 
tur water into ice, and alſo after 
they had been, it I may fo ſpeak, 
thaw'd in a warm Air, But the pa- 
per in which we regiſtred the events 
of theſe trials having been mitlay'd, 
I-dare not charge my memory with 
the particulars. Only, if I miſtake 
not, one. Or two of the ſtones ſeem'd 
to have increaſed in weight, after 
having been buried in our frigorifick 
mixture, which I was apt to 1mpute 
to ſome particles of the ice refolv'd 
into water by the ſalt, that was 
miogled with ir, and ( being perhaps 
made more piercing by the ſaline 


particles aſſociated with them) im- 


bib'd into the pores of the ſtone, For 

I remember, thathaving procurd an 

Experiment, that I then wanted con- 

veniency to try my ſelf, to be made 

byan ingenions perſon, upon a ſtone 

hard enough to bear a good poliſh, 
"FS 
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I was by him inform'd, that the ſtone 
by having been kept a while in water, 
did, though it were afterwards wipt 
dry, diſcover a maniteſt increale of 
weight : and in confirmation of my 
conjecure, I ſhall add, that troma 
ſort of ſtones, that are of a texture 
cloſe enough to be uſually poliſht ; 1 
did, as I expected, obtain by diſtil- 
lation (and that without a naked hire) 
a conſiderable quantity of an almoſ 
inſipid liquor, which I ſuſpeQed to 
bein good part but water ſoaked in; 
to the ſtone, for realons, that 'tis 
not worth while here ro diſcourſe of ; 
the cauſe of my mentioning theſe 
particulars being, that'(I hope ) they 
may make thoſe, that ſhall hereafter 
try ſuch Experiments, cautious how 
they draw inferences from them, and 
may invite them to expoſe the bodies, 
they would make trial of, rather to 
the cold of the free Air in very ſharp 
weather, ( for want of which, we 
our ſelves could not do what we ads 
viſe ) then to artificial glaciations at 
leaſt, unleſs they be fo ordered, that 
nothing that's moiſt come to touch 


the bodies to be wrought upon. 
| 124.But 
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14. But fuch Trials as theſe newly 
mention'd, and others of the like 
kind, we muſt leave to be proſecuted 
by thoſe, that are furniſh'd with ac- 
curate Scales, and leiſure; for want 
of the latter of which, and ſome- 
times too. of the former, we were 
fain to give over the purſuit of them, 
which troubled us the leſs, becauſe 
thole made with the ſeal'd Vials 
were diligently made; and as for di- 
vers others, we made them, as we 
were ſaying, more to be able to gra- 
tife\ others, then to ſatisfie our 


ſelves, becauſe though in caſe there 


ſhould unqueſtionably appear ſome 
ſenſible increaſe or decrement of 
weight, upon that which the Ato- 
miſts would call the Acceſs:03 or Expt- 
ration of frigorifick Corpuſcles ; it 
would afford a plauſible Argumenc 
in favour of the Epicurean Dodrine, 
about the generation of ice; yet if 
no ſuch change of weight ſhould be 
tound uponthe freezing or the thaw- 
ing of water, 'or any other -Body, I 
doubt whether itmay, or the contra- 
ty, beſafely concluded, that the As 
tomiſts Theory of Cold is falſe. For 
Ooz poiltbly 
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poſſibly they may pretend, that the 
Aroms of Cold may not have either 
gravity or levity, any more then the 
fteams of Ele&rical Bodies, or the 
Effluvia 'of the Loadſtone, Nay, 
though we ſhould adm the frigori- 
fick'Corpulcles not to be altogether 
devoid of gravity, . it may yet be 
ſaid, that when they invade the Boy 
dy, they freez, they expel thence 
ſome other preexiſtent Atomes, that 
may alfo have ſome little weight, 
and that the frigorifick Corpulcles, 
that flie, or are driven away, may 
be ſucceeded by ſome fuch, when 
bodies come to be thaw'd, But 
this no more at preſent, 


Appendix tothe XX. Title. 


SYS Experiments recorded in 
the foregoing SeRtion, may 
perchance in this regard :prove more 
uſeful then I was aware -of, that they 
miay keep men from being ;mifled by 
the contrary accounts, :thet i aye 

O avec 
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have been given of the weight of ice, 
and water, by no obſcure writers, 
For ( to ſpare one of the famauſelt of 
the Ancients ) Helmont in the Treatiſe 
he calls Gas Aqgue, where he gives an 
account of the congelation ot water, 
which I conteſs to be unintelligible 
enough to me, and where he is plea- 
ſed to aſcribe to I know nor what ex- 

renuation of part of the ſulphur he 

ſuppoſes to be in water, that levity of 
ice, which the bubbles, it contains,af- 


| ford us an intelligible and ready ac- 


count of, delivers very poſitively this 
Experiment, - Imple ( fays he ) lage- 
nam vitream & maguan fruſits Glactet, 
collum vers claudatur ſigills Hermetts, 
id eft,per aitrs tbidem l:quationem: pond» 
tur hec tum Iagena iz bilance adjetto por» 
dere 12 oppoſitum, & Videbis quod prope- 
modum otigva ſui parte aqua poſt reſolu- 
tam glactem erit ponderoſuor ſeipſa glacte. 
Quod cam milleſies ex eadem aqua fiert 
poſsit, &c, | Thus far Helmozt, who 
incaſe he take lagena wires in the or- 
dinary acception of the word, would 
have made ns ſome amends for this 
erroneous account, if he had taught 
us the way how he could feal ſuch a 
Oo 3 broad 


Num.35s, 
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broad veſlel, as a glaſs flagon, Her. 
metically, But what has been deli- 
ver'd in the foregoing SeQion, will 
ſufficiently ſhew, what is to be 
thought of this Experiment of Hel. 
monts. And for further confirmati. 
on, we have ſeveral times weigh'd ice 
frozen, and reduc'd to water, with: 
out finding any cauſe to doubt, but 
that Helmont was miſtaken, And 
particularly, upon the laſt Trial [ 


made of this kind, having fill'd a | 


wide mouth'd glaſs with folid frag 
ments of ice, rogether with 1t a- 
mounting to a pound ( of whichthe 
glaſs alone weigh'd ſomewhat above 
five ounces ) I whelm'd over the 
mouth of it another flat bottom glals, 
that if any vapours ſhould aſcend, 
they might be condens'd into drops, 
as in the like caſe I had formerly ob- 
ſerv'd them ro do, And this ice being 
thaw'd in a warm room, as no drops 
were ſeen to ſtick to the ipfide of the 
invertedglaſs, ſo the other glaſs be- 
ing again put into the ſame Scales, 
appear'd almoſt exa@ly of the ſame 
weight as formerly, whereas the ice 
alone, that had been reſolv'd, # 
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mounting to much above eight oun« 
ces, according to Helmonts proporti: 
on, the weights ſhould have been 
augmented by a whole ounce at leaſt : 
And I make little doubr, bur ther it 
the Experiment had been tri'd 1n 
greater quantities of ice, the event 
would have been very little, 14 at all, 
different, ButI purpoſely choſe in 
the S:aizcal Experiments abour cold, 
to make my Irials 1n no greater quans 


| tities of matter then I have done, be= 


cauſe 'tis very difficult to get ſcales 


| ſirong enough to weigh, without be- 


Ing injur'd, much greater weights, 
and yer be accurate enough to diſco- 
ver truly fuch {mall differences, as 


| are fit to be taken notice of in ſuch 


Experiments, But to return to Hel- 
mont, notwithſtanding all that we 
have ſaid againſt what he delivers 
about the weight of ice, yet becaule 
I take this inquiſitive Chymiſt to 
have been, in ipite of all his extrava- 
gancies, a Benefactor ro experimen- 
tal learning, I am willing ro ſuggeſt 
on his behalf, that poſſibly much of 
the additional weight he aſcribes ro 


' thereſolv'd ice, may have proceed- 


Oo 4 ed 


. ww Hinc gelidam congelatamque a- ” 
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ed from that which would not have 
been taken notice of by an ordinary 
Experimenter, For (as I not long fince 
intimated ) I have ( ſometimes put- 
poſely, and ſometimes by chance) 
by thawing ice in clos'd veſſels fome- 
what haſtily, produc'd a copious dew 
on the outſide of the veſſels, which 
dew, as being made by the condens'd 
vapours of the ambjent Air, ought to 
be wip'd off, before the veſſel be put 
into the ſcales to weigh the melted 
ice : And 'tis poſſible alſo, that Hel, 
20nt may haveerr'd inthe manner of 
weighing his Lageza, whatever he 
mean by it, it being uſual even for 
learned men, that are not vers'd in 
Statick's, to miſtake in Experiments, 
which require, thatthings be skilfully 
and nicely weighd:; How far this 
| excule may be 


upon eArifotle 
Meteors, who 
ſays, he tri'd, that water frozen 
heavier then unfrozen, being a ſiran- 
ger tothat Authors writings, I ſhall 
not confider : only whereas _—_— 

| an 
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and Heſeem to agree very little in 
their Aﬀfirmarions, it will be perhaps 
more difficult to accord them, then 
tro determine, by the help of our for- 
merly regiſter d Experiments, what 
may be thought of both their Relati- 
ons. 

Yet I ſhall add on this occaſion, 
Thatif I had not devis'd the above 
mention'd way of freezing water by 
Art in Hermetically feal'd glaſſes, I 
ſhould have found it difficult to re- 
duce, what is afirm'd by &Manelphus, 


| which I then dreamt nor of, to an ac- 


curate Experimentz for though J 
had imploy'd a feal'd glaſs, .( which 
I have not heard, that he or any other 
has yer made uſe of to that purpoſe ) 
yet ifI had in that veſſel expos'd the 
water to be frozen the common way, 
tisodds (though it be nor abfolutely 
certatn ) that the water beginning, as 
tis wont to congeal at the Top, the 
Expanſion of the ſubſequently freezs 
ing water would break the glaſs, and 
{0 ſpoil the Experiment: Andfor the 


fame reaſon] have fometimes in vain 


attempted, ro examine the werght 
ol water frozen, by-nature, accord- 
ing 
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ing to her wonted method in open 
vials. And if inſteed of glaſſes, you 
make uſe of ſtrong earthen veſlels, 


there is danger, that ſomething may 


be imbib'd, or adhere to the poroug 
veſſel, and increaſe the weight, and 
by ſome ſuch way, or by fome mi- 
ſtake in weighing, tis very probable 
Marxelphus may have been deceiv'd, 
which I am the more inclin'd to think, 
if we ſuppoſe him a fincere writer, 
not only becauſe of ſome thingsI have 
taken notice of about congelations 
made in earthen veſſels, but becaule, 
when have inſtead of an earthen, 
made uſe of a metalline pottinger 
( both which ſorts of veſlels bavein 
common this inconvenience, that 
their ponderouſneſs makes them leſs 


fit for accurate Scales) there appeard 


cauſe to ſuſpe&, either that our Aus 
thor did not uſe meralline veſſels, or, 
which I rather ſuſpe&, that he want- 
ed $kill or diligence in weighing, 
For as I find no intimation of his ha- 
ving imploy'd any peculiar or artifi- 
cial ſort of veſſels, fo, if he us'd fuch 
as we have newly been ſpeaking of, 
and had weigh'd them carefully, | 
cannot 
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cannot but think; [that inſtead of find- 


ing the ice heavier then the water 
twas made. of, he would have ra- 
ther found it lighter, For 1 remem- 
ber, that having once expos'd all 


- night a pottinger almoſt full of com- 


mon water, to an exceeding ſharp 
Air, and having caus'd it the next 
morning to be brought me, when the 


liquor was throughly frozen, I found 


itto have loſt about 50. grains (if I. 
miſremember not ) of its former 
weight, and though this event were 
con{onant enough to my conjecures, 
yet for greater certainty I repeated 
the Experiments another froſty night 
with this new caution ; that the pot- 
tinger and water, together with the 
counterpoiſe, were kept ſuſpended 
inthe Scales, to be ſure that no cffuſt- 
on of any part of the water in carry- 


 ingitabroad to the open Air, ſhould 


be made without being taken notice 
of ; butthe next morning (ſomewhat 
late ) the veſſel: with the contain'd 
water now congeal'd, appear'd to 
have loft about 60. grains : and with 
the like ſucceſs the Tria! was reitera- 
ted once more, and that in YETuas 
's 


4 572) 
arp, that I am not apt to thi 

the _ expos'd by rroune bers 
gan to-freez fooner then ours, - But 
the event : was not unexpeRed, . for 
beſides thatI confider'd, that in theſe 
kind of Experiments, part of the wa- 


cer, notwithſtanding the exceeding 


coldneſs of the Air, muſt in all like- 
lihood fly away before the ſurface of 
it began to be congeal'd, I judge it 
hot 1mprobable, that not only the 
fluid part, but even that, which was 
already congeal'd, might continually 
loſe ſome of 'its Corpuſcles, and by 
their receſs loſe alſo ſomewhat of its 
weight. And leaſt theſe conjeQures 
ſhould ſeem too too unlikely, 'twill 
not be amiſs to add in favour of the 
firſt of them, that having pony 
provideda large Pewter Box, wit 
a cover to {crew on it, and having 
fill'dit almoſt full of water, (I fay 
almoſt, becaule if the veſſel had _ 
quitefull, 'rhe-congeating cold mi 
have burſtat ) nutty weight 
the Aggregate of both (which 
mounted to 5y, 3ij. gr. 11. whereot 
the veflel weigh'd $i. 5vf. ander.s.) 
we expos'd 'the water after the Tay 
0 
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ofthe pot was {\crew'd nz; to-hihder 
the Avolation of:;it, to the ireezipg 
Air all night, and-the next morning 
found it trozen :irom the. top: to the 
bottom, though. not uniformly. and 
perfealy, bur j6und not 'one- grain 
difference betwixr its preſent: amis 
former weight: And as for the ferond 
conjeQure newly : proposids.. though 
x may feem. ſamewharfirappe; yet 
itis confirmable by this Experimegir;; 
thar having plac'd divers lumps of ſo- 
lid ice in a Pottinger, which toge- 
ther with them weigh d a pound, 
conſiſting of 16 3, and having expo- 
ſed theſe things in the ſame ſcales, 
wherein they were weigh'd, to the 
free Air on a very froſty night, we 
found the ice to have loſt the nexr 
mgming 24, grains of its weight, and 
the weather continuing ſo cold, thar 
it froze hard all day long in the ſhade, 
I gave order to have it kept out of 
the Sun in the ſame ſcales; during all 
that time, and a good part of the fol- 
lowing night, and then weighing it 
the ſecond time, found, that the 
whole decrement of weight, did now 


| Amount to five grains above two 


drachms, 


_CC- 
drachms, though the weight of the 
ice without the pottinger were but 

about ſeven ounces; and when we $7 
had kept about 13, ounces of ice ing 
very froſty night expos'd to the cold 
Air, it had loſtas carly'as the next 
morning 'a good deal above two 
drachms of its former weight : But  Þr 
theſe Statzcal obſervations have per. 

haps already but too much ſwell'd 

this Append;x. 
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Ticle XXII, 


Promiſcuous Experiments and 
Obſervations concerning 


Cold. 


1,7 Hope it will not be imagined, 
that I have ſuch narrow thoughts 


| ofthe ſubje& I. treat of, Cold, .as to 


believe, that I have compriz'd under 
thoſe few Titles, prefix'd to the SeRi- 
ons of this Hiſtorical Treatiſe, all the 
Particulars that I knew to belong to 
lo comprehenſive a Theme, as would 
readily appear, if I thought 1t conz 
venjent to inſert here the .. Scheme 
of Articles of inquiry, that I drew up 
to direc my ſelf, what inquiries and 
Experiments to make. Burt though 
there were divers of thoſe Heads,.-to 
which I could ſay ſo little, that I 


- judg'd it improper to aſſign them dis 


ſtint Titles, becauſe as ro ſome of 
7 them, 
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them, I had nor time and opportuni- 
ty $0 make thoſe Trials, which if [ 
had not wanted thoſe Requilſites, Þ hh 
might have been made even here in | m4 
England : and becauſe alſo, as to more ing 

. of them, I conceiv'd my ſelf unableto Þ ih 
produce in this temperate Climate, © if 
{o ſtrong and gurable-a Cold, as | hat 
ſeem'd-neceſlary. tQ make the trials, MW ha; 
that might be refexr'd to them, ſuc: IU for 
ceed ſofar, asto latisfie my doubts, W led 
either affirmatively, or negatively: W for 
"Though, 1 ſay, 'theſe, -atid ſome | be 
other Conſiderations kept me from W Ex 
increafing the Number of the Titles, W boy 
among which I have diſtributed the W© par 
Expertments and © Obſervations, 'that WW this 
make up the foregoing part of this W ont 
Treatiſe, yet ſince diyers particulars WW thir 
have occurr'd to me,'- which though WW can 
they feemnor properly reducible to WM T c: 
the foregoing Titles, do yet belong WM bl. 
to the {ubje& and deſign of this Trea- W Cit 
riſe, Trhink ir fit to'annex them iD } 


this" place, and' without any other (El tith 
order then that, wherein they ſhall I ver, 
Doppencs occur tome, throw thetii }© wot 
int6'this 6ne Seton; together with WW Bod 
ſome looſe Experiments,” and divers I Or at 


Rela- 
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uni- |. Relations; that I have mer With 
if [ among Navigators and Authors, thar 


have travalyd into the Northern Cli- 
ein | mares, rouching Cold, not forbears 
ore I ing to: inſert promiſcuouſly among 
eto I them, ſore few Paralipomena, which 
ate, W if they had ſeaſonably come ro my 
, as WW hands, or into my mind, might have 
als, W had a foreproper place among the 
luc: © foregoing Se&ions, or have compo- 
brs, MW leda Ticle by themfelves, Vhere- 
ly: MW forethough the Obſervations will not 
"me i be altogether unaccompanied with 
rom MW Experiments, yet for the reaſons d- 
tles, MW bove intimated, much the greater 
the © partof what is to be deliver'd under 
that W this Title; will conſiſt of Colledtions 
chis W ont of Voyages, in which the ſtrange 
tars WW things mention'd, being ſuch as we 
ugh W cantiot examine by our own. Ptials, 
tf 1 can equitably be thought anfwer- 
ons Il able forthe Truth of nothing, but the 
red MW Citations, 

110 WH. 2: I relnember I cid at feveral 
her I tttfies divers Experiments, to diſco- 
hall WW vers whether or no congelarion 
en WW would by conſttiation of the pores of 
vith W Bodies, or vitiatmg their Texture, 
vers BY Or arreſting the fictionof theit parts, 
2]a- Pp hinder 
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hinder them from: emitting: thoſe Ef. 
flutia, rhat we call odors, but the 
Regiſter of theſe Obſervations, be- 
ing unhappily loſt in one of my late 
removes, I dare add but theſe-few, 
wherein I have no cauſe to diſtruſt 
my memory. | 
3. I did in the Moneths of Decen- 
Ler and January, at ſeveral times ga- 
ther diftcring forts of flowers in froſty 
weather, but in moſt when they 
were freſhly gather'd, and haſtily 
{melt ro, I could ſcarce perceive any 
ſenſible ſmell, whether it were, that 
the cauſes above hinted, hinder'd the 
expiration of rhe odoriferous fteams, 
or that the cold had ſome undiſcern- 
ed influence upon the Organ of {mel 
ling, which made the ſenſe more 
dull; or that the ſame cold keprtthe 
Alimental juice of the flowers from 
riſing in ſuch plenty, and abounding 
ſo much with ſpirituous parts, # 
; Was uſual ar the more friendly ſeaſons 
of the year: and this ſeem'd the more 
likely to be one reaſon of the Phene 
menon; becauſe moſt of the flowers 
were flaggy, and as it were ready to 


wither, : and becauſe alſo a Price 
| ; enat 
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that was vigorous and freſh in 1tS 
kind, had an odor, that was mani- . 
teſtly ( and. 'twill eaſily be believ'd, 
that it was not »{trongly ) (weet, and 
genuine, 

4, Irook allo about an ounce by 
gueſs of Roſe-water, and putting it 
into a (mall vial, after-I had fmelr to 
it, it was Expos d to freez in the open 
Air, and when it began to have ice 
in it, I then ſmelt ro 1t again, bur 
tound not the perfume confiderably, 
if ſo much as maniteſty abated, and 
laſtly, having ſuffer'd ic to continue 
in the Air, that was then very ſharp, 
till 'twas quite frozen, and diſcover'd 
no liquor, when the vial was turn'd 
upſide down, the ice notwithſtanding 
was not diſtitute-of a graceful and ges 
nuine ſent, though it ſeem'd ſome- 
what faint ; but after the ice was re- 
duc'd to water again, the fragrancy 
appeard conſiderable, But on this 
occaſion 'twill not be improper to 
lubjoyn this Caution, That care muſt 
be had in Trials of this Nature, to 
make ones eſtimate betimes, for if a 
man ſhould ſtay too long abour it, 
there is danger, that the warmth of 
Fp3 ones 
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ones breath and face may relax the 
pores, or thaw the ſurface of the ice, 


that is held near his Noſe, and both 


free and excite the Corpulcles of - 


ſmell, that are impriſon'd there, that 
ſoinſtead of ice he may ſmell a lj- 
quor, The reaſonableneſs of which 
advertiſment may be juſtifi'd by an 
Experiment that I am about to an- 
nex, For being pretty well confirm- 
ed by the caſual and unwilling Obſer- 
vations of one of my friends, curious 
in making {weet water, That even 
Liquors,more caſe to be ſpoilr then 
' Rofe-water, would not have their 
fragrancy deſtroy d, though perhaps 
impair'd, nor ſo much as their odor 
for the time quite impriſon*d and ſup- 
prefs'd by congelation, and this ap- 
pearing congruons to what I former- 
Iy noted of the Effluuums, that may 
by the Decrement of weight be ga- 
thered to iſſue from ice it felt, | 
thought it worth while to try, 'whe- 
ther ſtinking Liquors would not be 
more alter d by congelation, then 
odoriferous ones: -and- accordingly 
having procurd ſome rain water, 
that had been kept in & a till n 

unc 
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ftunck ſo ſtrowgly, that I could hard- 
ly endure it near my noſe, I-caus'da 
potringer full of it co be expos'd all 
pight to. a very ſharp Air, and exa- 
mining it the next morning, when it 
was all turn'd into ice, neither I nor 
ſome others, to whom it was offer'd, 
could perceive any ſtinck at all in it : 
and having in another place, bur 
wit as ſtinking water, repeated the 
Experiment, when the pottinger was 
the next morning brought zo my beds 
fide, I found-ir ro {mell abominably, 
whereupon gueſling, that this differ- 
ence proceeded trom ſome thaw 
made by the warmth of the room in 
the ſuperficial parts of the ice, I 


found it to be ſo indeed, . partly by 


the help of the light, which diſcove- 
red a little liquor upon the 1ce, and. 
partly by expoſing the veſſel with 
that liquar int tothe cold Air again, 
by whole operations an ice was pro- 
duc'd, that was perfe&ly inodorous 5 


.and I remember, that one of theſe 


parcels of -ice being thaw*'d, ſeem'd 


t0 be lels Kinking then before 


'Pp 3 *ir 


* If it had not been for the negligence 
or miffake of one y-that I ordered in 
my abſence to freez and thaw the 
ſame water, divers times one after 
awther, Imight have added the ſuc- 
ceſs of that Experiment, which Iwas 
forry to miſs of, becauſe it might poſ- 
fibly have afforded an uſeful hint a- 
bout a way to corre Ginking water in 
ſome Climates or ſeaſons. 
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* it had been 
frozen, and if] 
had not been di- 
verted, I ſhould 
have tried, whe- 
ther this ice, that 
did not emit 0- 
dors, would & 


mir like - other 

ice, Effluvia,diſcoverable by theScales: 
tor whether the ice would loſe of its 
weight, - which ſeem'd the more pro- 
bable, or would not, [the event may 
afford a not inconfiderablehint, - 
5. It is a thing not only remark- 
able, but ſcarce credible, - that 
though the Cold has wr waeS, and 
Tragical cffc&s at Muſcs;) and elſe- 
where in: Cold Countries, - as we 
have formerly-mention'd, eſpecially 
a little after the beginning of this 18, 
and ſomewhere in the-Ty.' Section, 
yet this happens to the: Xuſsar5 and 
Ltuvontans themfſelves,: who: not only 
by living in ſuch a Countrey, muſt 
be accuſtomed to bitter Colds, but, 
who to harden: themſelves to the 
Cold, have us'd ' themſelves, and 
thereby brought themſelves to be able 
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to paſs to a great degree of Cold, 
from'nolels a degree of heat, withour 
any viſivle'prejudice to their healths, 
For I remember, that having inqui- 
red of a Y:rtuoſo of unqueſtionable 
credit, whether the report of our 
Merchants, concerning this ſtrange 
cuſtom of the' Muſcouites and Livont- 
ans were certainly true, he aflur'd 
me, that it was ſo, at leaſt as tothe 
Livomans, among whom being 1n 
their Countrey, he' had known 1t 
prakis'd. Andthe ſame was affirms 
ed to me by an ingenious perſon, a 
DoRor of Divinity, that had occa- 
ſion ſome years fince to make a jour- 
ney to Huſco, ' And the Tradition is 
abundantly -confirm'd - by Olearim, 
whoſe Teftimony we ſhall ſubjoyn, 
becauſe this ſeems one of the eminent- 
eſt, and leaſt credible inſtances, that 
we have yet met with of the ſtrange 
power that- cuſtom may have, even 
upon the Bodies of men. 'T# 4 wor» 


aderful thing, lays he, to ſee how far Olearims, 


thoſe Bodies ( ſpeaking of the Ruſsians, / 
that are accuſtomed and hardned'to 
the Cold ) can endure heat; and how 
when it makes them ready to faint, they 
Pp 4 go 


pag.168., 
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20.09t of their Stoves figrk paſeed, both 
men and women, apxd caſt themſelves wy 
to cald water, or cauſe it $0. be pour'd up; 
0% their Bodtes, and even th Winter maj 


low in the Syow, To. which. paſſage 


our Author adds from his own obſer. 
vation particular Examples of the 
Truth of what he delivers, 

6, I had ſeveral years ſince, tha 
curioſity to try, whetaer there were 
any truth in that tradition, which is 
confidently affirm'd, ( and expetir 
ence by ſome is pretended for it) 
that the Beams of the Moon are colg, 
butcthough 1 were notable to find any 
ſuch matrer, either by the unuvired 
* beams ofthe Moon, or by the ſams 
beams. concentred by ſuch Burnioge 
glaſſes as I then had z yer having lomy 
years after furniſh'd my: ſelf with-g 
large and extraoradingry good meh 
talline Concave, I refolvd to tr 
whether thole beams were. not only 
devoid of cold, bus alſo fomewhat 
warmiſh, fince they arp. the Sufi! 
beams, though refle&ed- from the 
Moon. And we (ce, that his beams 
though reflected from glaſſes n0i 
ſhap for Burning, may yet pR_ 

| &: OM 
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| Gs nor inſenfible degree of 


warmth, Bur notwithſtanding my 
care to make my. Trials in clear wea- 
ther, when the Moon was about the 
{yll, 8nd, if 1] miſremember not, with 
a Weather:glaſs, I could not pers 
ceive by any cancentrationgt the 18 


-nax beams, na not upon a black objeR, 


that her light-did produce any ſenſible 


| degree, eithexof cold or heat bur 


perhaps others with very large glaſſes 
-% be mare: ſuccesful in their Tri- 
als, 


9, On this gccafion I-ſhall add, 


thar meeting the other day in a Book- 
(ellers ſhop, with the works of the 
Learned Phyſician Safaris ( whom 
F- look upon: @5-/8n0 inquiſitive: man, 
conſidering when and where:heliv'd) 
a Piure drew-my eyes to take off an 
Experiment, whereby he::thinks to 


 evince the light: of the Moon to be 


conſiderably hot, which he ſays, he 
uid by a Burning-glaſs , through 
which the Moons light being caſt up- 
on the Ball of- a comman Weather« 
= —— was gy depref= 
a. good way, as appear'd to many 

ot his dilciples, amid —_ the 
[0 
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obſervation was made, But though 
this may invite me; 'when opportu- 
nity ſhall ſerve, to repeat my Trighs, 
yet [ muſt till rhen ſuſpend my aflent 
co his Concluſion.' ' For my Burn- 
ing-glaſs was much better, then by 
the Narrative his ſeems to have been, 
and my Trials were perhaps at-leaft 
as carefully -and impartially made, 
as his Experiment in which this may 
probably have impoYd? upon him 
That performing the'Experiment, a 
company of his Scholars, whileſt ' 
they-ſtoodiround about his Thermo. 
ſcope,” and ſtoop d'(-av in likelihood 
their curiofiry made them 'to do )'to 
fee by ſo. dim a light +the/event ofthe 
Experiment; the unheeded. warmth 
of their breath and bodies might,uh#- 
wares to 'Sarftortms, ſomewhar affe&t 
the Air included 'in' - the Weather- 
glaſs, and by farifying' it, cauſe that 
depreſſion'ot the water, which he al- 
crib'd tothe Moon beams. - But 'bt- 
caule'this is a- conjeEture, I: intend;'if 
God permit, to repeat the Experi- 
ment, when I ſhall have opportunity 
todo with a more tender Weather- 
glaſs, thenT had by me, when I made 
my former Obſervations, To 
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To the XI. Tae. 


Y the unſuccesfulneſs of the for: 
1: mer attempts made with an Iron 
inttrument, I was invited, eſpecially 
being atanother place,where] waSun- 


- furniſh'd with ſuch hollow Iron balls, 


as are mention'd Nu, the 10,to fub- 
ſtirure the following Experiment, 
Icaus'd a skilful'Smuth to take a Pi- 
ſtol barrel, gueſs'd to be of about two 
foot in length, and of a proportion- 
able bore, . and when he had by rivet- 
ingina piece of Iron, exaCtly ſtopp'd 
the rouch-hole, I caus'd him to fit to 
the -noſe of the barrel a ſcrew; to go 


 as.cloſe as well he could make it, and 
then having fill'd ie to the: very top 


with water, I' caus'd the {crewto be 
thruſt in C which. could not .be!:'done 
without the Effufion . of ſome of ' the 


water ).as forcibly. as the Party [I im- 
ploy'd was able to-do it, thar'the was 
ter, dilated by Congelation, might 
-not either drive out .the ſcrew," or 
get between it andthe top of the Bar- 


rel, 
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rel, and having then ſuſpended this 
barrel in a perpendicular poſture in 
the free Air, in a very cold night, 
which then unexpectedly happen'd, 
and gave me the opportuiity of ma- 
king the trial, I fouadthe nexe morn- 
ing, that che intuwmeicent water $ad 


ehruſt out a great part of the ſcrew, 


notwithſianding, that to fill up inter, 
vals, I had oyid it before, and was 
got out betwixt the remaining part of 
it, and the barre], as appear'd b 
ſome ice, that was got out, and fiuc 
round about the' ſcrew; wherefore 
the bitter cold continuing one day 
longer, I did the next night caule the 
intervals, that might be left betwixt 
the. male and female {crews, to be 
filld up with melted Bees wax, which 
I preſum'd would keep the {crew 
from being turn'd by the water : and 
having in other points: proceeded as 
formerly, I found the next. morning, 
that the (crew held, as I defir'd, and 
che [_ night having been erx- 
MpedFBand Sxpended th 
y.congeal'd and expan e Was 
ter, thek burſt the ow barrel {ome- 
what near the top, and made 7 m 
| | eravic 


g bitter, the cold had ſo forg- 
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derable and oblique crack in it, about 


which a pretty quantity of ice ap- 
pear'd to ſtick, | beſides that there 
were three or four other flaws, ar 
ſome of which ſmaller quantities of 
water appear d to have got out, At 
the ſame timezthat I beſpoke this Iron 
Barrel of the Smith, I order'd him to 
ger mea brals one filld up after the 
ſame manner, to make the Experi- 


ment the miore fſatisfaftory, But 


though he could nor procure it, yer 
the ſucceſs was not unwelcome, .be- 
cauſe tx was manifeſt, that there were 
cracks in the Iron in one place confſpi- 
cuous, and in others cafily diſcoves 
rable, by blowing into the barrel, 
and putting on the outſide of the ſuf- 
peced parts, either ſpirtle, or ſome 
fit liquor, whoſe agitation plainly 
dilclos'd the egreſs of the wind, and 
there appear'd ſmall cauſe to doubt, 
butthar theſe cracks were produc'd 
by the operation of the cold, fince 
not only the Smith was a skilful man 
in his trade, and one that I usd to 
imploy about Inſtruments, and alſo 
the barrel had been ſometimes kept 
many hours fill'd with water, with- 
out 
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out appearing other'then very ſtanch ; 
but which is the confiderableſt cir- 
cumſtance the night before, the froſt 
as I lately noted, was not able*to 
make the water break out at any of 
theſe clefts, though it were able to [| 
force it {elf a way out at the ſcrew, 

in ſpight of all the care we had taken I p34 


ro make it gocloſe, T have only this Vol 
circumſtance to add about this mat- of 
ter, that when by thawing one part ing 
of the ice, ſome pieces of the reſt pe 
were got out of the barrel, all I took n 
notice of appear'd to be full enough fri 
of Bubbles, but yer ſuch as ſeem'd ſup 
lefler then ordinary, whether they 1 | 
were ſo by chance, or were determi clu 
ned to be ſo, by the reſiftence or com- Out 
preſſion, which the freezing water ent 
found upon its endeavouring to ex- o 


pand it ſelf in the barrel, 


n 
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| Appendix to the XVII. Title. 


Ong ſince the writing ofthe fore- 
going Section, meeting with a 
paſſage in Bartholizm, where he 
voucheg Cabew tor the Experiment 
of copgealing water ( without limit=- 
ing it to any ſeaſon of the year ) by 
urting Salt perre into it, and ſha- 
Ling ic ſtrongly, I was thereby con- 
firmed, that I was not miſtaken, in 
ſuppoſing, that Gaſſezdzs ( mention'd 
in the former Section) did not ex- 
clude that corporal and viſible Nitre 
out of the number of the grand effici- 
ents of congelation, For Cabews ha- 
ving publiſh'd. his comment upon 
eAriſtotles Meteors ( whence this ex- 
periment is taken by Barthol:zus ) be- 
tore Gaſſendus publiſht his Book, *tis 


probable, that he as well as others 


borrowed the Experiment from him, 
and Cabeus, as Bartholinw quotes him, 
preſcribes the putting the Salt-petre 
ts ſelf into water, which being a 
while put into a brisk motion, will 
after 
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after ſome agitation, not only refrj. 
gerate that water, but bring 1t to a 
true and proper congelation, 

Wherefore fuſpeRting, that this 
relation, wherein Bartholznus ſays, he 
will believe him without an oath, 
may have given riſe to the opinions 
and affirmarions of thoſe ingenious 
Writers, that have ſince aſctib'd ſuch 
wonderful coldnefs to Nitre, atid 
finding iti Bartholinw, that Cabeus's 
proportion betwixe the  Nitre and 
che water, was that of 35. to a 100, 
that is almoſt as oe to zwhree, ] 
thought ir very well worth while to 
make Trial of an Experittent, which 
ſeem'd ro me little lefs unlikely rhen 
confiderable. 

I took then a pound of good Salt. 
pette, and near 3. poundof common 
water ( toobſerve the more narrow- 
ly Cabeus's proportion y thele being 


t into a large new Pipkin, were 


ept conſtantly and nimbly ftirr'd a- 
bour, ſomeritmes by me, {ſometimes 
by one or other of my Domefticks 
relieving one another, when they 
wete weary, but though the mixture 
was with kind of broad glaſs __ 

Epe 
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kept ina. brisk motion, - that for the 
moſt part was aſter the manner of a 
whirle-pool, and ſometimes a more 
contus'd agitation, and though we 
kept it, thus ſitrring tor almoſt an 
hour and a balf, till we ſaw no like- 
lihood of effe&ing any thing by try- 
ing our ſelves any further, yet not 
only we could not perceive, that any 


Atom of true ice was produc'd, 


whereas according to our Authors 
we might have expected a true and 
perfet congelation of all or the 
oreateſt part of the water, but we 
did not find, thar there was {o much 
as any freezing of the vapours on the 
outſide of the veſlelz; and for this 
reaion we thought fit, about the 
ſame time, co try the Experiments 
by another kind of Agitation, and 
mixing two ounces of Salt-petre with 
abour fix of water, 1n a conveniently 
fizd vial,, we did {everal of us fucce(s 
lively vehemently ſhake the vial too 
and fro, till we were almoſt tyrd ; 
but neither this way was there pro- 
duced the leaſt ice within the glaſs,or 
the leaſt congelation of the vapours 
ofthe Air on the outſide of ir, *Tis 


Qq | true , 
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rrue, that when ſo great a proportis 


"on of Sair-petre began to be difſolv'd | 


in the Pipkin, the water had a {en- 
fible increaſe of coldneſs, which af 
terwards ſeem'd to diminiſh, when 
once the Nitre was diflolv'd; but 
not to mention, that '( if I much mj- 
ſtake not ) we have obſerv'd the wa- 
ter to be refrigerated, when upon 
the diſſolution of common falt, mul- 
titudes of acually cold and ſolid 
Corpuſcles came to be every way 
diſpers:d through itz this coldneſs 
produc'd by the Niutre, was very tar 
ſhort of the degree requitite to con- 
gelation : for to ſarisfie my ſelf, that 
my ſenſe did not miſfinform me, 1 
took a good ſeal'd Weather-glals of 
about ten or twelve inches long, and 
immerſing it into the cold mixture of 


Nitre and Vater, I obſerv'd the | 


tincted ſpirit of Vine in the ftem to 
deſcend not inconſtderably, and 
when I perceived that degree of cold 
to have wrought irs cffe&, I remov'd 
the Thermoſcope into a vial filld 
with common water, about which] 
had caus'd to be plac'd a mixture of 


beaten ice and ſalt, to refrigerate the 
cons 
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contained water, in which the ball 
of the Inftrument being plac'd, the 
piricof Wine haſtily deſcended two 
or three inches below that place at 
which it ſtood, when "was remov*d 
out of the Nitrous ſolution : And for 
further {ſatisfation removing the 
Thermoſcope once again into that 
ſolucion, rhe ſpirir of Wine in the 
em was haſtily impell'd up, as if 
the bubble had been pur into warm 
water, And once more tne Wea- 
ther-glaſs being remov'd into the for: 
merly mention'd refrigerated water, 
the tinted 1iquor began to fall down 
haſtily again, and within a while 
ſubſided almoſt into the bubble. 
whereupon to avoid injuring the 1n- 
ſtrument, we thought fit to take jt 
out; ſothar upon the whole matter, 
ifthe learned Caheus were not delu- 


ded by miſtaking ſome Cryſtals of 


Nitre ( which I bave obſerv'd eaſily 


to ſhoot again in water, that has been 


plutred with it ) for true and proper 
ice, I cannot but wonder ar his aſler- 
tion, and muſt take the liberty to 
think my ſelf warranted by ſo many 
Harmonious Trials, as I have'found 


Qq 2 unfa- 
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unfavourable to the; ſuppos'd ſu- 


premenels of Cold in Salt-petre, to 
retain my former opinion about it, 
till more ſuccesful Experiments with- 
draw me from it. 

'Tis a receivd Tradition among 
the Water-men and many others, 
that the Rivers, if not Ponds alſo, 
are frozen firſt at the bottom, and 
begin to thaw there. But though [ 
find this opinion to be in requeſt, not 
only among Engliſh Water-men, but 
among the French roo, yer I think it 
may be very warrantably queſtion'd.; 
For *cis evident in waters we expoſe 
to freez in large veſſels, that the con- 
gelations begin at the ſurface, where 
the liquor is contiguous to the Air, 
and thence as the cold continues to 
prevail, the ice increaſes and thick 
eris downwards, and therefore we 
ſee, that Frogs retire themſelves in 
froſty weather to the bottom of ditch- 
es, whence I have had many of them 
taken our very brisk and vigorous, 
from under the thick ice that coverd 
the water, AndT havebeen inform 
ed by an- obſerving perſon, that at 
leaſt in ſome places, 'tis uſual in 
Winter | 
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Winter for ſhoals of Fiſhes to retire 
tothoſe depths of the Sea, if notot 
Rivers alſo, where they are not to be 
tound in Summer. Beſides 1f Rivers 
were frozen at the bottom, we muſk 
very frequently meet in the emergent 
pieces of ice, the ſhapes of thole 1r- 
regular Cavities and Protuberances, 
that are often to be found in the un- 
even ſoils, over which Rivers take 
their courſe, whereas generally 
thole emergent pieces of ice arc lat, 
as thoſe flakes, that are generated on 
the ſurface of the water. Moreover 
iteven deep rivers frecz firſt at the 
bottom, why ſhould not very many 
Springs and Wells frecz firſt at the 
bottom too, the contrary of which 
nevertheleſs is obvious to be oblerv'd,. 
In confirmation of all which we may 
make uſe of what we tormerly noted 
(inthe Seton of the Primum Frigt- 
dum) about the practite of the Ma- 
ters of the French Salt-works, who 
by overflowing the Banks and Caule- 
ways all the winter, keep them irom 
being ſpoil'd by the froſt, which 
could not be done, if the waters they 
ſtand under froze as well at the bot- 
rom, as at the Top, But 
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But I find, that that, which de- 
ceives our Vater-men, is, that they 
often obſerve flakes of ice to aſcend 
from the bottom of Rivers, to the 
Top, and indeed it often happens, 
thar after the hard troſt has continued 
a while, theſe emergent pieces of 
ice, do very much contribute to the 
freezing over of Rivers, For, com- 
ing, in tome of the narrower 'parts of 
them, to be {topp'd by the {upcrficial 
ice, that reaches on each fide of the 
River a good way from the Banks to- 
wards the middle, thoſe flat icy bo- 
dies arecafily cemented by the vio- 
lence of the cold, and by the help of 
the contiguous water, to one ano- 
ther, and by degrees ſtraitning, and 
at length choaking up the paſlage, 
they give a ſtop to the other Hlakes of 
ice, that either emerging from the 
bottom, or looſened from the banks 
of the River, or carried down the 
ſtream towards them, and theſe be- 
ing alſo by the ſame Cold cemented 
to the reſt,the River is at length quite 
frozen over, And the reaſon why ſo 
many flakes of ice come from the 
bottom of the River, ſeems to Ms 
that 
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thatafter the water has been frozen 
all along near the banks, either the 
warmth of the Sun by day, or ſome 
of thoſe many caſualties, that may 
perform {ucha thing, does by thaw- 
ing the ground, or otherwiſe looſen 
many pleces of that ice together with 
the earth, ſtones, ©. that they ad- 
her'd to, from the more ſtable parts 
of the banks, and theſe heavy bodies 
do by their weight carry down with 
them che ice they are faſined to; but. 
then the water at the bottom of the 
river being warm in compariſon of 
the Air in froſty weather ( fince that 


even common water is ſo, we have Tn the Se- 


manifeſted by experience, where we 


ſhow how much ſooner ice will be the dura- 
difſolv'd in water, then thaw'd in #79" of 7ce+ 


Air ) the diſpers'd ice is by degrees [0 
wrought upon, that thoſe parts by 
which 1t held to the ſtones, earth, or 
other heavy bodies being reſolv'd, 
the remaining ice being much lighter 
bulk for bulk, then warer, gets looſe, 
and ſfiraightway emerges, and may 
perhaps carry up with it divers ftones 
and clods of carth, that may yer hap- 
pen to ſkick toit, or be inclos'd in it, 
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the ſight of which perſwades the Wa- 


ter->man, that the tlakes of ice were 
generatedat the botrom of the river: 


whereas a large piece of ice may car. | 


ry up and ſupport bodies of that kind 
of a great bigneis, in caſe. the ice it 
ſelf be proportionably great, ſothar 
the Aggregate of the ice, and heavy 
bodies, exceed not the weight of an 
equal bulk of water, On which oc- 
caſion I remember, that 'Caprain 
James Hall ina voyage, cxtant in Par- 
chas, relares, that upon a large piece 
ot ice in the Sea they found a great 
ſtone, which they judg'd to be three 
bundred pound weight, But of the 
Tradition of the Water-men we 
ſhall ſay no more, then that this hath 
been diſcours'd, but upon no great 
information, though the beſt we 
could procure z fothat for further ſa: 
tisfaQtion, it were to be defir'd, that 
either by ſending down a Diver, or 
by letting down ſome inſtrument fit 
to feel (it I may fo ſpeak ) the bot- 
rom ot Rivers with, and to try, whe- 
cher ice, ifir met with any, be looſe 
from, or uniformly coherent tothe 
oround, and alſo bring up parcels ol 
- ; whate- 
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whatever ſlufffe*rfiters withithete, 


che matter were by Competent” Ex- 


er; periments put out of doubr, > * 

ar- ' We took a-leal'd Weather-plaſs 
ind furniſh'd with” ſpirit. of Wine, and 
it though nor above'10, inches long in 
hat all, yer ſenſible enough, and having 
Wy caus'd a hole tobe made inthe Cover 
an of a Box, juſt. wide enough for the 
OC- {maller end of the Glaſs to be thruſt 
Ain in at, we inverted the Thermometer, 
ur- ſothat the ball of it reſted upon the 
ece cover of a Box, and the pipe pointed 
eat diretly downwards, then we'-plaz 
ree ced about the ball a little beaten ice 
che and ſalt, and obſerv'd, whether, ac- 
we cording to ourexpecRation, the tin- 
ath edſpirit, that reach'd to the middle 
cat of the pipe, or thereabouts, would 
we be retracted upon the refrigeration of 
fas the liquor inthe ball, and according- 
hat ly the ſpirit did in 'very few minutes 
or aſcend in that ſhort pipe -above an 
© fit inch higher, then a mark whereby 
ot» we took notice of its former ſtation, 
he- and would perhaps have afcended 
ole much more, - if the application-of the 
the frigorifick mixture had been'continu- 
of F ed, by which, and another ſucceed- 


ate» ing 
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it leems, that. the condenſation. of li 
quors by cold, 1s not always effeged 
by their proper ,;gravity only, 
which ordinarily may be. {ufficientto 
make the- parts fall cloſer together ; 
but whether in our. caſe the contra- 
&ion be aſſiſted by ſome little tenaci- 
ty in the liquor, or by the ſpring of 
{ome litele aerial, or other ſpirituous 
and Elafftick. particles, from which 
the inſtrument - was , not perfeQly 
freed, when .it was ſeal'd up, or 
which - happened to.. be generated 
within it afterwards, will be among 
orher things more properly inquird 
into inanother place, where we may 
have occaſion to make uſe of this Exs 
periment, 

There is a famous Tradition, that 
in cAMuyſcovy, and ſome other cold 
Countries, 'tis uſual out of Ponds 
and Riversto take up good numbers 
of Swallows inclos'd in pieces of ice, 
andthat the benumm'd birds upon 
the thawing of the ice in a warm 
room, will come. to:;: themſelves a- 
gain, and fly about. amazedly for a 
while, but not long ſurvive {0 great 

an 


ing Experiment.tq,the lame purpoſe, 
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and ſudden a change, I haveinano- 
ther Treatiſe already ſaid ſomewhat 
about this "Tradition, and therefore 
ſhall now ſay no more of it, then 
theſe two things, Firſt, that I ſince 
was aflur'd by a. perſon of honour, 
that 1s very curious, and was Comes 
manded by (a many ways) great 
Prince to inquire out the truth of it, 
when he was in ſome of thoſe Coun- 
trics, where the thing is ſaid ro be 
familiar enough, and that the emis 
nenteft and ſcobereſt perſons he could 
ask aftirm'd the thing to be true : 
But ( ſecondly \ having lately inqui- 
red about this matter oi a knowing 
perſon of quality, that was born and 
bred in Poland, he anſwered me, That 
in the parts where he 1ivd, it waga 
very general and unqueſtion'd opint- 
on, that Swallows ojren hid them- 
ſelves all the Winter unJdcr water in 
Ponds and Lakes, and Scggy places, 
and that the Fiſhermen, when having 
broken the ice, they caſt their Nets 
tor Fiſh, do draw them up benum- 
med, bur not dead, fo: that they 
quickly in Stoves recover their wings, 
but ſeldom after that prolong their 


lives ; 


lives : But as for their being taken up 
in ice, he told me, he had not heard 
of ir, though 1 ſee not why in caſe 
they commit themſelves to ſhallow 
waters, as thole of Ponds and Seggy 
places, often are a ſharp laſting froſt 


may - not ſometimes reach them, 


And therefore that -which left me the 
greateſt ſcruple about this Tradition, 
15, That this Gentleman, notwith- 
ftanding his curioſity,could not affirm, 
that ever he himſelf had ſeen any ex- 
ample of the thing he related, 

ButTI will take this occaſion to add, 
that having a mind in froſty weather 
to try ſome Anatomical Experiments 
about Frogs, one that I imploy'd 
breaking 1n a Ditch ſome ice that was 
very thick, and of which. he was to 
bring me a quantity, found in the wa- 
. ter, that was under the ice, good 
ſtore of Frogs ( beſides ſome Toads) 
whichTI found to be very lively, and 
divers of which I kept for certain uſes 
a good while after. 

To confirm, and to add ſome Pa- 
ralipomena unto what I have'deliverd 
in the Second, and in the Twentieth 
Titles, about the froſts getting _—_ 

| ar 
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hard and ſolid bodies, I ſhall here 
ſubjoyn ſome particulars there omit- 
ted, which I, have learned partly 
from Experiments, and partly from 
perſons worthy | of credit, whom I 


| purpoſely confulred about this mat- 


ter, 

And firft as, to the freezing of 
Wood, we. have ſometimes tri'd it 
by purpoſely expoſing partly. other 
Wood, and partly branches. cut off 
from growing Trees, to an intenſe 


degree of Cold, by which the wood 


ſeem'd in one. night to be for ſome 
little depth maniteſily enough inva- 
ded by the. froſt... But a domeſtick 
of mine having a little while fince had 
occaſion to; fell: an old Apple-tree, 
on. day that had been preceded by a 
fortnights bitter. froſt, came and in- 
formed \me, That.he found, that the 
froſt had evidently pierc'd into the ves 
ry middle of ir, though it were about 


'a foot in Diameter, And an. Expe- 


rienc'd Artificer, whoſe head and 
hand were much imploy'd about the 


building of great mens houles,. told 


me, that he had often ſeen here 
England pieces of Timber. it ſelf ma- 
| niteſtly 


nifeſtly frozen, and rendred exceed- 
ing difficult to be ſaw'd, the froſt al. 
ſo appearing by evident figns to con- 
tinue in; the ſaw-duſt, And there- 
fore it will be che leſs firange, if in 
Poland the effeas of Cold upon wood 
be more conſpicuous. For a learn: 
ed native afſur'd me, that in - his 
'Countrey *twas uſual ro have wood 
frozen fo hard, that the Hatchers 
would nor cut it, bur [irebound from 
it, and that'twas very uſual to hear 
in the night a great "many loud 
cracks, ajmoft like the reports of Pi- 
ftols, ofthe ſhingles or wooden tyles, 
wherewith in many-places they cover 
their houſes inſtead of Slate, and this 
(as I purpoſely askK'd ywhenthewea- 
ther was dry, and exceſſively cold, 
When T likewiſe inquir'd abowtthe 
thawing of wood, he told me, he 
had feveraltimes ſeen pieces of Tims 
ber, which having been throughly 
*frozen in the Air, a, when brought 

into'rooms made' warm by Stoves, 

*become'cover'd with a kind of hoar 

froſt, -and made them look white, 
'andrhacrhough his Bow (which he 

Thew'd me) were very firong-and 
; rough, 


_w_ rang 


tough, as being taade inot'of wood, 
but horn; and other clofe' materials, 
it would be ſoichang'd by the froſt, 


thar unleſs ſpeciaI-care were 'ha&'in 


thethawing of it;/\it would break. 


: Thar Marleand Chalk, - and other 
tefs {01id terreſtrial 'Concretions will 


be ſhatrer'd/by firong and durable 


froſts, is obſerv'd by 'Husbandmen, 
who thereby find ir che / better *farted 


'to manure their -land,' the Texttreof 


thoſe bodies, during wholſe-mtireneſs, 
the parts moſt -proper to! feed braſs 
and'corn, are/thore lock'd up, being 


-by-congelationingrearpartdiffolva, 


but that true andfolid ſtones'wont to 
be imploy'd innoble and: durable 
Buildings, ſhould 'be ſpoil 0-46 com 

ers 


Aroft, will | wn 1 moſtiren 


Tee very improbable, / Arid” there- 
fore I ſhall here' add what"T-have 
learn'd'by inquiry -of the' genivaſeſt 
and moſt -expericnc'd Maſon I'have 
'metwith, becauſe it may nor only 
ſurprize moſt readers, 'but prove an 
uſefal obſervation 'to him. "Having 
then inquir'd | of / this 'Tradefman, 
whether he did not find; that ſome 


"free ſtone, -@ name vulgarly 'known, 


would 


would notbe;{poilid by the froft,:he 
told me;: that he-.had often obſery'd 
both free ſtone and harder ſtones then 
that,.;to:be- exceedingly ſpoil'd; by 
the froſk,; and. reduc'd . to crack. or 
ſcale off, tothe blemyſhing and!pre- 
.i judicepfthe houles; that arebuilr of 
them. Bute becaule ir may be objeg- 
edagainſt this, that experience ſhews 
us, ;}that: divers of ithe .ſtatelieſt, Fa: 
; bricks im. Exgland have theſe: ſtones for 
their;chicf materials, 'and yet indure 
.very |we[l.. the inclemencies of - the 
Air; the reply maybe: that the dif- 
ferefieamay:notconlift) in the peculi- 
ar natures of. the ſtones imploy d, but 
in-the, ſeyeral ſeaſons in which the 
ſame;kind of ſtones,are. digg'd out; of 
the-Quarxy; For :if; they be digg'd 
up,':When the cold;-weather is alres- 
dy comein, ahd imploy'd in; builg- 
ing-the::fame; Winter,:: they. will, 
- upon ;yery,/ hard+;frofs, ' be: apt::40 
be; ſhatrer'd or ſcale, but if they: be 
_digg'd-carly in the; Summer,..-and 
ſafter'd tolye expos'd; to the Sun and 
Air; during all the heat: of the Sum- 
mer, :theſe ſeaſon'd ſtones, -if 'I may 
ſo call them,-- may. outlaſt many 
ſbarp - 
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ſharp Winters unimpair'd, It ſeems 
to me worth trying, whether . during 
their infolation, it that term may be 
allow'd me, there do not by the ope. 
ration of the heat and air upon them, 
exhale a certain unripe mineral, ſap, 
or moiſture ( whoſe receſs may per- 
haps be diſcover'd by weight) which 
fit remain in the ſtone, may by very 
piercing froſts be congeaFd almoſt 
like the ſap in Timber-trees, and 
ſhatter the - Texture of the ſtone, 
which agrees well with what was 
told me by an underſtanding perſon, 
that is Maſter of a great Gla(s-houſe, 
of whom having purpoſely inquir'd, 
whether he did not find, that his 
oreat earthen pots, which are made 
up with as little water as is poſſible, 8 
are deſervedly famous for their du- 
rable Texture, had not that Texture 
alter d and impair'd by very piercin 
troſts ; he aſſur'd me, that if he di 
not take care to keep the froſt ( as 
they ſpeak ) from getting into them, 
thoſe great and ſolid veſſels, wheres 
inhe us'd to keep his glaſs in fuſion, 
would in the fire ſcale or crack ( and 
perhaps fly ) and: become upſervice- 
8 Rr able 
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imper{e- 
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able no leſs then ſome weeks'fooner, 


then if they had never been impair : 


by the froſt, And when I inquired, 
whether al{o glaſs it ſelf would not be 
much prejudiced thefeby, he affirm. 
ed to me, that oftentimes in very 
hard frofts many glaſſes, that had 
continued intire for many weeks (for 
that circumſtance I was follicitous to 
ask'abour ) would as it were of their 
own own-accord crack with loud not+ 
ſes. But whatever prove to be the 
ifſue of ſuch Trials, ir will nor be 
amiſsto confirm the Phezonenror it 
ſelf, by the teſtimony of an illiterate, 
bur very experienc'd French Aurhor, 
who' or a certain occaſion tells us, 
(as 1 alſo rake notice - in another 
* Treatiſe ) That he knows the ſtones of 
the 'mountatns of Ardenne ( famous 
enough in France?) are barder then 
Marble, and yet the inhabitants of that 
Countrey do not draw them out of the 
Quarry in winter,” becauſe they are ſub- 
jeft to the froſt, And tt has been drvers 
trmes ſeen, that upon thaws, the rocks 
withoat being cut, have fallen down, and 
Bday; 2 2655 30 540 2450 
But it may yetſeem far {thore uns 
| 1/4 likely, 


(6:6) 7g 


(611) 
likely, that froſts ſhould get into. 
mettals*themſfelves, 'and yer having 
ask'd the' newly mention'd' Polonramn, 
whether he had obſerv'd any thing of 
thar kind; he anſwer'd, thar he had 
ofren by drawing out'his fword and 
pulling out his piſtols, when he had 
been lohg in the field, and'came into 
a hot room, found them quickly al- 
moſt whirened ovgr, 'by a kind of 
{mall hogr' froſt, Bur-whether this 
were, aShe conceiv'd any thing, that 
was 'drawn out of the Steel, and ets 
led on'the ſurface of ir,” I want cir 
cumſtances ehough to make me wil- 
ling to determine, But -if we will 
credit Olans Magnus, it muſt be con- 
fefs'd; that contiderably thick pieces 
ofIron and Steel ir ſelf, will in the 
Northern Regions be 'render'd- fo 
brittle by the extreme froſt, that they 
are fain to temper their inſtruments 
after a peculiar manner : his words, 
which being remarkable, I forbear 
toalter, arethele, Yidentur pretere 
ferres Iigones certa ratione fabricatt, 23, 
quta his Pol atque indurata glacies r= 
teris inflramentis ferrets non cedens fact- 
Ins infringitur dum alie ſecures chalybe 
Re 2 permixe 


a Lib. x. 
pag. mihi 


ermixte, tn Vebements frigore ad ſo. 
um glaciet vel viremss arborss iFum ins 
ſtar vitri rumpuntur, ut ligones predi. 
as ſrue ferree baſie fortiſstms manent, 
Which teſtimony, notwithſtanding 
what ſome have written to this Au- 


thors diſparagement, does not ſeem | 


to me at all incredible. For I re- 
member, that even here in England [ 
have had the curioſtty to caule trials 
to be made in very froſty weather, 
whereby,it an expert SmithI then us'd 
to imploy, did not gratss deceive me 
inthe Irons I imploy'd, that mctcal 
may by ſuch degrees of cold, aseven 
our Climate 1s capable of, be render: 
ed exceeding brittle, as he ſeveral 
times afftirm'd to me, that there are 
ſome kinds of iron which he could 
hammer, and turn, as they phraſeit, 
cold in open weather, which yer in 
very hard froſts would become 1o 
brittle, as by the ſame way of work- 
ing eaſily to break, if not to flye 
alunder. And this he affirm'd both 
of Iron and Steel, of which latter 
metral another very skilful workman, 
whomlI alſo conſulted, certifi'd 'the 
like : butthough this diſagreed £3 
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with trials purpoſely made on Iron 
rods had inform'd me, yet preſu- 
ming, that in ſuch a nice piece of 
work as a ſpring, ſome further ſatis- 
tation abour this matter might be 
obrain'd, I inquired of a very dexte- 
rous Artificer, that was skill'd in ma- 
king ſprings for others, whether or 
no he found a neceflity of giving 
ſprings another temper in very troſty 


© - 


, weather, then at other ſeaſons, and 


he anſwered me, that in ſuch wea- 
ther, if he gave his ſprings the ſame 
tzmper, that he did in mild and open 
weather, they would be very apt to 
break, And therefore in very ſharp 
ſeaſons he usd to take them down 
lower, as they ſpeak, that 1s, give 
them a ſofter temper then at other 
times, which as it makes it probable, 
that the cold may have a confider- 
able operation upon bodies, upon 
which moſt men would not ſuſpeR it 
tohave one, ſo that diſcovery ma 

afford a hint, that may poſſibly reac 

further then we are yet aware of, 
touching the intereſt thar cold may 
have in many of the Phenomena of 


nature, 
| Rr 3 I 


(G1-EÞ, 
with our water, and in our Climate } 
any truth inthe Afertion,: though I 
have madetrial of it more: ways then 
one, but it may very well ſuffice to 
mention a few'of.the plaineſt and ca- 
fieſt Trials, - with whoſe ſucceſs I am 


| well ſarisfi'd as to the main, as the 


Reader alſo will, I doubt nor, be ; 
though not having, for want of 
health, been able ro have {ſo immedi- 
ate an inſpe@ion of theſe, as-of the 
reſt of my Experiments, I was ſome- 
times fain to truſt the watchfulneſs of 
my ſervants ( whom I was carctul to 
ſend our often.) to bring me word 
how long after the firſt freezing of 
the cold water, - it was before the 
other began to.be congeal'd. 

We took then three pottingers, as 
near of a - ſize as we could, and the 
one we fill'd almoſt ta the top with 
cold water, the other with water, 
that had been boil'd before, and was 


moderately cool'd again, and the 


third with hot water; theſe three 
veſſels were expos'd together in the 

lameplace to the freezing Air. | 
In the Entry of one of the Trials, I 
find, rhat being all three pur out ar 
Rr 4 half 


halfan hour after eight of the clock, 
That the portinger that contain'd the 
cold liquor began to freez at : aiter 
cen, 

That which contain'd the . water 
heated and cool'd again, began to 
- freez;paſtten, 

And that which contain'd the hor 
water, at half an hour after eleven, 
and ſomewhartbetter, So that though 
all froze within the compaſs of two 
hours, yer the cold water began this 
time tofreezan hour and a ſooner 
thenthe hot. 

Theſe pottingers were earthen, but 
I elſewhere made the Trial in others 
of mettal, and there alſo the cold 
water began to freez, both before 
that which bad been heated and cool- 
ed again, and long before the hot. 

Another time I meaſured out the 
water by ſpoonfuls into pottingers 
( not having then by me any fit Scales 
to weigh it ) to be the more ſure, that 
the "ps of water ſhould not be 

confiderably unequal, and then allo 
the cold water froze a conſiderable 
while before the hor. 

But my uſual jealouſfie in the ma- 

i * —— king 
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king nice Experiments,” tempting me 
to inquire, whether the water in 
ſome of the former Trials had nor 
been heated ina ſtone Bottle, not a 


- Skiller, it was confeſs'd, that is was 


ſo, but that the bottle us'd to contain 
nothing but Beer, and had been 
waſh'd before-hand : And though I 
did not think, that the bottle could 
have any conſiderable influence on 


. the Experiment, yet leaſt ic ſhould 


be ſuſpeRed, that the ſcalding wa- 
ter, mighr have imbib'd ſome ſpiri- 
tuous parts remaining yet among the 
minute dregs of Beer in the pores of 
the bottle, for the greater ſecurify I 
caus d the water to be heated un a 
Skiller, and becauſe in one of the 
Trials made in a Village, where we 
had not choice of pottingers, the 
cold water chanc'd to be put into one, 


' that afterwards ſeem'd leſs, then that 


wherein the hot was expos'd, I did 
this very day repeat the Experiment, 
by putting cold water into a ſome- 
what larger pottinger, heating the 
other water in a Skillet, and the 
event of the Trials is this, 

That th&'cold water being putour 
* ' with 


* 4:ii before the beginning of its congelati-/ 


after- 


wards did 


at the 
lea?, 


with the reſt at ; after 6. began'to 
freez ſomewhat before after 7. 
The water heated and : cool'd a- 


gain, began to freez 5 aftery, And 
having theſe frozen waters a pretty 
while by me, I ſent in: for my own 


further ſatisfation, for the hot was 
ter, and found it-not to be, in the 
leaſt; frozen at half a quarter af- 
ter 8, Sothat ſuppoſing it to conti- 
nue half a quarter of an hour longer 


On, * it was twice as: long ere it be- 
gan to freez, as the cold water had 
been. | 
By which we may ſee how wel 
beſtow'd their labour has been, that 
have puzled themſelves and others, 
to give the reaſon of a Phenomenon, 
which perhapswith half the painsthey 
might have found to be butChymerical, 


I have been the more circumſtan- 


rial in ſetting down theſe Trials, that 
1 may expreſs a civility to {o famous 
a Philoſopher as eAriftotle, and alſo 
becauſe Artificial Congelations, 
which we can commonly beſt come 
mand, and which we have the often- 
et us'd about our other Experiments, 


arc 
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this. ;::3For; hay 
ving: formerly had: the curiofity-to 
take4wo pipes-of glaſs made: ot [the 
ſame Cylinder; that: they. mqight ;be 
ofequal bore, and having {eal'd each 
of themat oneend,: and having all'd 
both. to, the' lame} heights: and: $hen 
Rirrgdthem too.and fro, together>ib:a 
mixture of beaten 1ce, water:and 
lalt 'C which mixture I make nſec: of 
tor the [effecting ſudden; Congelati- 
ons JI found both waters: tofrecz409; 
quickly to make a notable: diſparity! 
in the. lengthiof times,” that they: 'te- 
main'd uncongeal'd ; And :wel-will 
not og this occaſion omit ohes RYeno- 
weven afforded ws: by thee: Trials, 
decaule it.miay:;4dmoniſh andy, How 
cautions they.opght to: be/uvmaking 
nice. Experiments.':; For havingonce 
madethe farmiesly: mentzonith: Trial, 
Withglaſs pipes-that wereburficn- 
det{,as;not;excecdange ther bigntſs:of 
a mans forc-finger;):and:bavmng for 
greater caution put the hot water 
firſt into one glaſs, and then into 
another, we found one time, that the 
hot water froze firſt, and wondering 
A; it, 'we examin'd the glaſſes, and 
PEICel- 
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perceiving one of them to be more 
Conical or acuminated, where it 
had been ſeal'd up- then the other, it 
ſeem'd probable;' and afterwards ap- 
pear'd true, that the water in this 
acuminated part,” 'being ſuddenly 
frozen by reaſon of the flendernefs of / 
the glaſs there, promoted and acce- 2 
lerated the Congelation of the reſt, 
ſo that whether ur were the cold or 


the hot water, that was pur into that k 
pl e, ir would thecebygain a mani: | 6 
eſt advantage, * | v 
In: the - foregoing . Experiments f 
(made in pottingers ) I made uſe nor o 
only of cold and hot: water, bur of i 
water that had been heated and cool'd 0 
again, though not-reduc'd to its full i 
priſtine coldneſs, to'prevent the Ob, E 
jeions of ſome, thar might pretend, Ks 
that ſuch water would have frozen h 
ſoonerthen Cold, 'which yer would FE 
not ſalve the common opinion which te 
ſpecifies not ſuch water. h 
| h 
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Nd it ſeems, .that ſuch Cautions 

as I have been mentioning, are 

not altogether uſeleſs, For acciden- 
rally caſting my eye upon the Cirealu 
Piſanus of Bertgardus upon Ariſtotles 
Meteors, I ſomewhat wonder'd to 
find, that an Author, who is look*d 
upon to be a great adverſary of «Aris 
fotle, except in his dangerous and ill- 
grounded conceit of the eternity of 
the world, and ſome other .errone- 
ous opinions, does yet indeavour to 
juſtifie Ariſtotle by affirming, that his 
Experiment will ſucceed, 1f by heat- 
ed water we underſtand, that which 
having been heated, is ſuffered to 
cool again, till ir be  reduc'd to the 
temper of other water which was not 
heated, For this refrigerated water 
he ſays, he has found to congeal 
much ſooner then the other water, 
bur this I confeſs I am very unaptto 
believe, For having divers times 
caus'd cold water to be expos'd to __ 
ir 
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. Air in froſty weathez, with that 
which had been heated and cool'd a; 
gain, and hav] let gmerimes one 
of my Domefiitks; fomerimes ano- 
ther, to watch them, the events did 
very mich disfavour the afſertion'of 
our Aaithor, though care was had of 
the cifreamftances moſt conſiderable 
mfuchan Experiment, as the:matrer; 
ſize '8hd ſhape of 'the' veſſels; rhe 
equz]degree of cold in the rwo feve- 
ral parcels of water (into both which 
I ſometimes dipp'd my frriver ' to 
judge of 'them before they were x 
pos\dJ-and the ptace, in which' they 
Tees oe both LH to be Fad 
Bute for'furrher ' ſatisfaction; we ' affe- 
where ook two ' pottingers, - bonght 
purpoſely forthe making of Expetis 
ments, 'of the fame ſize and- ſhape, 
aid'inithe ſame ſhop ; one of. theſe 
we almoſt fill'd with cold water ont 
ofa #laſs; wherein we mark'd' how 
Righthat water' reach'd, that -by fil- 
lingrhe ſame glaſs to the ſame height 
with 'the refrigerated water, Wwe 
tmight'be able"to meaſure- out the 
ſamequantity iars the other pottingy 
&, "This done, I appointed one, 
275 | whole 
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whoſe carel had no reaſon to diſttuſk,. 
ro examine the tempers of the ſeve- 
tal waters, With a more then ordina- 
rily ſenfible Weather-glaſs, as afar 
ſater Criterion then the. bare touch, 
to judge of the coldneſs of liquors ; 
theſe being reduc'd to the: ſame tem- 
per, were exposd to a very ſharp 
Air, and there watch'd by the per- 
ſon, whom ( being not well, and un- 
able to ſupport ſuch weather my ſelf ) 
I appointed to attend the Experj- 
ment, and he according to direction 
finding tliem | begin to freez, as 
twere atthe very ſame time, brought 
me 1n the two pottingers, in each of 
which 1 ſaw the beginnings, and bur 
the beginnings of congelation, where 
the upper ſurfaces of the waters were 
contiguous tothe containing veſlels : 
ſothat having made this Experiment 
with much greater exacneſs then 
probably Ber:gardus 4did, or, for 
want of ſuch inſtruments as I us'd;: + 
could make ir, I cannot but ſuſpeQ, 
ſuppoſing the common waters,he and 
I us'd, to be of the ſame nature, that 
he was either negligent or over:ſcen 
in affirming, that heated' and refri- 
gerated 


+ 


® Tam cite ills congelabat, ut exime- 
rem ex eo cruftam unam aut alteram p —_ 
antequam non calefaia vet leviſi- ploy'd boiling or 


me concreviſſet. Pag.$7 2. {calding water, 
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gerated water, will cool ſo much ſoon- 
er, as he would perſwade us, then 
x other, * And 


* Quare ferventem aquam adhibuiſſe # 
oportet ori eam eſſe minus gela- as I am not con 
bilem, precipud ſalſam. Pag. $71. 


vinc'd by experi- 
ence, that it will 


freez ſooner at all, ſo till he have bet- 
ter made out the reaſon he ſeems to 
ive of the Phenomenon, I muſt que- 


jon whether he rightly aſcribe af- 
ter Cabews ( if I much miſremember 
not) the congelation of water to a 
certain Coagulum, diſtin from the 
cold ſpirits, that plentifully mingle 
with the water, which Coagulum 7t 
ſeems ( for his yle is nor wont tobe 
very perſpicuous) that - he . would 
have to conſiſt of certain .dry Cors 
puſcles, no leſs neceſſary to conglaci- 
ate water, then Runnee to curdle 
Milk : And for what this Author 
ſays, * that he 
muſt have ims 


who affirms it to be leſs congealable 
then other, that miſtake maybe ſuf- 
ficiently - difprov'd by the ſeveral 
above recited "Trials, — cg " 
oun 


St i + 
found water,moderately refrigerated. . 
to freez much later then cold, and 
whereas Ber:gardus intimates, that 
the perſon whoever he be, that he 
difſents from, does unskilfully ſup- 

ſe warm falt-warter to be the leſs 
diſpos'd to congelation for being 
alt, our Author 15 therein alſo mi- 
ftaken ; for though it be true what he 
alledges, that ſalt outwardly appli'd 
promotes the congelation of water, 
yer, that d:ſſolv'd 1n water, it has a 
contrary efteA, may appear by the 
familiar obſervation, that Sea-water 
is much more difficult to be congeal'd 
then freſh water : and to ſhow, that 
tis not a property of Sea-water, but 
a water impregnated with common 
Salt, I have (everal times tri'd, that 
a ſtrong ſolution offuch ſalt in ordis 
nary water, will not at all be con- 
geal'd by the being expos'd to the 
Air, even- in. very ſharp froſts, as 
may be eafily colle&ed from ſome 
ofthe Experiments mention'd inthe 
tormer part of this Book, _ Another 
particular there is ( abour the uſe of 
Allume in reference to freezing ) in 
this often cited paſſage of Berzgardw, 

He _____ Which 


—— - 


Here the 
PoAſcript 
ends. 


Purchas 
£1b.4.cap. 
I 9.page 
844. 


q OO Fg FE "= 4 _ " 
8 , ha e's 6 I 6 . TT POM DEN Ve, An $4P ih 
"+ 6 Wl if. 8 NY WS 0. IRA (2 YN "0-3 AA. 
2 X F : 4 © 0 2 
- 5 £ nh - MD 
— v 
2 PF: , 
; 
» 


which I might here examine, if my 
baſt and my indiſpoſedneſs to ingage 
in a controverſie of ſmall moment, 
did not injoyn me to. defer it till a fit- 
rer occafion. 


HP 


To confirm the power alſlcrib'd in 
the VI. Section to cold, as to the 
long preſervation of bodies from cor- 
ruption, 'ewill not be amiſs to add 
theſe two remarkable paflages, the 
latter of which affords a good ins 
ſtance of the improvement, that may 
bemade of ſome degrees of cold to 
the uſes of humane lite. 

The firſt obſervation is afforded 
us by ſore of our Coutntrey-men, in 
a Voyage cxtant in Purchas, where 
the writer of it ſpeaks thus : Of the 


Samojeds, whoſe Countrey he viſt 


ted, Thetr Dead they bary 03 the ſide of 
the hills, where they live ( which us com- 
monly 0: ſome- ſmall 1ſlatds ) making 8 
ptle of ftones over them, yet pot ſo cliſe, 
but that we might ſee the dead Body, tht 
Air being ſo piercing, that #t keeptth 
them from much flincking ſauour : ſo 
likewiſe I have ſeen their Dogs buried if 
the ſame manner, The 


(627). 


The other obſervation is given us 
i the deſcription of 7zlaza ( made 
by ohe that viſited it ) to be mer with 
in the ſame Parchas's Colle@ions, 
where among other things he gives 
us this Accotint, which it I miſtake 
not, I have had confirm'd by others, 
of their ſtratige way of ordering and 


preſerving theit Fiſh, . Having taken £153. 
them, they pluck out the bones, and lay "_ 


#p their bowels; and make Fat or Oyl of 
them : They heap up their Fiſh in the oper 


Air, ana the parity of the Air is ſuch 


there, that they are bartlzed only with the 
Wind anti Stty, tvithout Salt, better 
ſurely then if they were corned with Salt, 
And if they kill any Beaſt, they preſerve 
the fleſh without ſttz6k, or putrefattton, 


 kithoat Salt, hardned oily with the Wind, 


I krow not whether 'twill be 
worth while to add to the fifth and 
fixth Nutnbers of the VII. Title, thar, 
for further confirmation of our opis 
hion, that 'tis not Natufts abhorren- 
cie of a Facutthn, bur the diſtenſion of 
the water, that breaks glaſſes, when 


the cottain'd liquors cone to be con- ' 


zeal'd, I did on ſer purpoſe fill ſeve- 


. al vials (ſome ar ons tirtie, and 


Si 2 ſome 
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ſome at another ) to the lower parts - 


\ of their necks ( moſt of which were 
purpoſely made long ) with common 
water, and though they were all left 
unſtopp'd, that the external Air 
might come in freely to them; yer 
not only one of them, that I ſtirrd 
up and down in a mixture of beaten 
ice, ſalt, and water, was haſtily 
broken upon the congelation of the 
contain'd water, bur ſeveral others, 
that were expos'd to be frozen more 


leifurely by the cold Air only, were: 


likewiſe broken to pieces, by the ex- 
panſion of the freezing water, as ap- 
pear'd both by the gaping cracks, and 
allo by this, thatthe ice was confide- 
rably riſen in the necks above the wa- 
ters former ſtations, which had been 
noted by marks before z and if it had 
been more eaſie for the included wa- 
ter to make it ſelf room, either by 
ſtretching the glaſs, or ( rather ) 
leaving the ſuperficial ice congeal'dat 
firſt in the neck, or by both thoſe 
ways together, then to break the vel- 
ſel, the vial would probably have re- 
mained intire. 


I ſay probably, becauſe I am not 
ſure, 


(629) 
ſure, that there may not ſometimes 
intervene in theſe Experiments ſomes 
what that may need further obſerva. 
tion and inquiring. For -45 it ſeems, 
that what I have been lately ſaying 
may be confirmed by an unſtopp'd 
vial, which was expos'd at the ſame 
time to congelation, with this ſuc- 
ceſs, that without. breaking the vial 
the water was frozen, and rhe ice in 
the neck impell'd up a good way a- 
bove the height, at which the liquor 
reſted before -it began to congeal ; 
ſo on the other fide I remember, rhar 
I have ſometimes had a good ſtore of 
liquor frozen in a vial, without 
breaking the glaſs, though a vial 
were ſtopp'd: as if the difference, 
that I have on other occaſions obſer- 
ved betwixt glaſſes, whereof ſome 
are very brittle, and others more apt 
to yield, might have an influence on 
ſuch Experiments, or that ſome pe- 
culiar ſoftneſs, or other property of 
the ice, that afforded me my obſer- 
vation, or elſe ſome other thing not 
yet taken notice of, were able to va- 
ry their ſucceſs. | 

In confirmation of what is deliver- 
Si 3 ed 
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ed inthe VII, Se&ion, about the ex- 


panſionot water by freezing, I ſhall 
add, that having eaus'd {one firong 
glais-Botrles of a not incanſiderable 
bigneſs to be fill'd with a congealable 
liquor, excepting the necks, which 
were fill'd with Sallet oyl, Tobſervd, 
that in a ſomewhat long, and very 
ſharp froſt the contained water was 
ſo far expanded by congelation, that 
it not only thruſt up the corks, but 
the cold having taken away the defiye 
ency of the oy1, that liquor rogether 
with the wates, that copld no longer 
be contain'd in the Cavities of the 
* glaſles, being as itſeem'd, frozen, a 
faſt as it was thruſt out of the neck, 
thereappeard quite aboye the upper 


part of the Botzles, Cylinders ot div. 


vers inches in height, conſiſting part; 


ly of concreted oyl, and partly. of 


congeal'd water, having on theis 


tops the corks that had been rais'd by 


GEW......... 

It is 8 Tradition very currant 

among us, that when Ponds or Rivers 

are irozen over, unleſs the ice þe ſes; 

{onably broken in ſeveral places, the 

Filkes:will dye Sor: wen of Ai 
4 


z 
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And I find: this Woo) 
Tradition: to be Yoentgs igitur prjcari [2g goo duo 

| 1, Tagng foramina latitudine 8. vel 10. 
more genera 3 pedum, centum & quinquaginta vel 


then, before I pains ſs invicem direfa _ 
. antid, aperiunt, interque Zo, ve 
made particular 40. minora foramina, latitudine uni 


inquiry into it, I y7 pi & ns, ab ou latere 

iſtantia 30. pedam jntermedia con- 
knew of, For Ftuunt, tum per eay (5c, Olai Mag. 
Olaus - Magnts lib,2o, 


mentions it More = 
then once,' without at all queſtioning 

the truth of it, bur rather, as if the 
general praQiiſe of the Northern Na- 

tions to break in divers places their 
frozen Ponds and Rivers, were 
grounded upon the certainty of it, In 

the twentieth Book ( which treats of 
Fiſhes «after having ſpoke of the 
reaſons, why the Northern Fiſher- 
men imploy {o much pains and indu- 

ſiry to fiſh under the ice, and having 

ſaid amongother things, that the na- 

ture of the Fiſh exaRs it, he adds this 
reaſon, that, N:fi glacte perforata re Olaus | 
ſpiracula ſuſciperezt, quotquot in flumine Mag.Tits- 
vel Fagnoverſantur, ſubitomarerentar. yg = 
Another paſſage of the ſame Author, /i, pro 2i- 
and taken likewiſe out of the ſame gi, 


- 


guillz ) | totaliter glacie conflrifte fuerint fmul omnes reſpira- 
cylam aþ geve non hapentes pariter ſuffycate meriuntir. 


S14 (20.) 


(20.) Book you may meet with in 
the Margent, though - in another 
place he {ſeems to intimate another, 


- and not an abſurd, reaſon of the death 


of Fiſhes in VVinter, where advers 
tiſtng the Reader, that Ponds and 
Lakes did generally begin to freez in 


ErY of POP *: . LE a a Si $8< ages ns CAKES Tae 
wree 6 7 Fl . Y 5 4 rvielg. FN : : N wo de ade Lk a Bren, 0 
T : OG A EG SY b fi * by > % " F 
pg , : D 
F &'s 
\ . 
f 


* Premittendum eſt quod generaliter 
omnes lacus, oy flagnales . Aque in 
menſe Oflobyi incipiunt congelari, gla- 
cieſque aut frigore in pleriſque locis 
tantum condenſari, ut ubi vene lacs 
&& ftagna viventis aque non intrant, 
piſces ſuffocati tempore reſolutionis 
glaciei inſpicqantury, verum ne hac 
(uffecatio tam diſpendioſa fiat, dili- 
gentia piſcatorum continue glacies iþ- 
ſa perfringitur ne congeletar.. . Olai 
Magnilib. 1, Titulo de tranfitu gla- 


* Oftober, he 
adds, that Fiſh- 
es are uſually 
found ſuffocated, 
when- the Thaw 
comes , where 
veins(0r ſprings) 
of lruimng water do 
not enter; by 


ciali, (9c. 


which paſlage he 
ſeems: to make 
the want of ſhifted: water: cooperate 
to the ſuffacation of the Fiſhes, And 
co the ſame purpoſe I ſhall now add, 
that having inquir'd of a. learned Na- 
tive, that had had abour Cracouta, 
( whoſe Territory is ſaid'to abonnd 
much in Ponds) whether the Polax- 
ders allo us'd the ſame cuſtome, he 
anfwered me, - that they did, and 


chat ſometimes in larger 'Ponds they 


were carcful to break the ice in eight 
oY | - or 


BY © 
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or ten-ſeveral places, 'to make fo ma- 
ny, either vents or Air-holes, for the 


preſervation (as they ſuppos'd ) of 


_ the. Fiſh. And when I 1nquir'd of 


the” often mention'd Ruſs:az Empe- 
rors Phyſician, whether in cMuſcovy 
the froſt kill'd the Fiſhes in the 
Ponds, in caſe the ice were not bro- 
ken to give them/Air, he anſwered, 
thatin ordinary Ponds tt were not to 
be doubted, but that in great Lakes 
he could not tell, becauſe che Fiſher- 
men uſe to break many great holes in 
the ice for the raking of the Fiſh. 
Forateach of theſe holes they thruſt 
ina Net, and all theſe Nets are 
drawn. up together in one great 
breach made in ſome convenient place 
near the middle of the reſt, ©; 

It appears then, that the ''Traditi- 
on is general enough, but whether it 
be-well grounded, : | dare not deter- 
mine, either affirmatively or nega- 
tively, till trial have been made' in 
Ponds with more of,defign or of cu- 
rioſity, and watchfulneſs, then . I 
have | known hitherto - done, ::men 
ſeeming to have: acquieſc'd in the 
Tradition without:examining it, and 
to 


to have been more careful, not to 
omit what is generally beliey'd ne. 
ceſſary to the preſervation of their 
Fiſh, -then to try, whether | they 
would eſcape without it; Where. 
fore, though for ought I know the 
Tradition may prove true, yet to in- 
duce men nottothink it certain, till 
experience has duly convinc'd them 
of it, I ſhall: repreſent, Thar as 
much'as I have in other Treatifes ma- 
nifeſted, how neceflary Air is to Ani: 
mals; yet whether Fiſhes may not 
live, either without Air, or without 

any more of it, then they may: find 

interſpers'd in the water they. fwim 

in, has not yet, that I know of, been 

ſuficiently prov'd, - For what we 

bave attempted of that nature inour 

Pneumarical Engine, whether -it : be 

ſarisfatory or norg':1s 'not-yet: divul- 

ged.'. And remember not to-have 

hitherto: met with any writer, { 'cx- 

cept Olau be conſirued to intimate 

lo much ) that _—_ «pon his awn ob- 
ſereatios, that the want of breaking 

ice'in -Ponds has: deſtroy'd all the 

Fiſh. Beſides, that poſhbly in-fro- 

zen Ponds, there may be other rea- 


ſons 
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ſons of the death of the Fiſhes, char 
are kild (it any Gore of them be ſo) 
by very ſharp froſts, For who 
knows what the locking upp ſome 
kinds of ſybterraneal ifteams, that 
are wont freely to aſcend through 
water unfrozen, may do to vitiare 
and infet the unventulated water, 
and make it noxious to the Fiſhes, 
that live in jt : perhaps alſo the excre» 
mentitjous fteams, that inſenſibly if- 
ſue oug of the bodies of the Fiſhes 
themſelves,may by being penn'dup by 
the ice, contribute in {ame_- caſes to 
the vitiating of the water, at leaf} in 
reference to ſome fort of Fiſkes. 
For being defirous to learn from a 
perſon curious of the ways of preſer- 
ving and tranſporting Fiſh, whether 
ſome Fiſhes would not quickly lan- 
gviſh, grow fick, and ſometimes dy 
out-right, if the water they ſwam in 
were not often ſhifted, he aſfur'd me, 
that ſome kinds of them would : and 
ithas nor. yer, that I bear af, been 
tri'd, whether or no, though Ponds 
ſeldom freezto the bottam,: yer the 
water that remains under the ice ( in 
which it ſelf ſome Fiſhes maybe _ 
an 


ns _ 


and then intercepted ) may not, even 


whileſt it continues uncongeald;ad- 
mit a degree of cold, that though not 


great enough to turn water into ice, 
may yet | be great enough, when it 
continues very long, to deſtroy Fiſh; 
es, though nat immediately, yet 
within a leſs ſpace of time, then thar, 
during which the ſurface of the 
Pond continues frozen, Burt 'ris not 
worth while to be follicirous about 
conjecures of cauſes, till we are ſure 
. ofthe Truth of the Phenomenon; and 
theſe things are propos'd not ſo much 
to confute the - Tradition, we have 
been ſpeaking of, as to bring ir toa 
Trial, which, having no opportunity 
to make in Ponds, I endeavour'd as 
well this Winter as formerly, to ob- 
tain what information I could from 
Trials made in ſmall veſſels, with the 
few Fiſhes I was able to procure, 
And I ſhall ſubjoyn moſt of theſe 
Trials, not becauſe I think them very 
conſiderable, but becauſe they are, 
for ought I know, the only attempts 
of the” kind, that have - yet been 
made, | 5, 

To farisfie my ſelf, whether the 
ices 


— | 


ices denying acceſs to the Air, was 
that which deſtroy'd Fiſhes in frozen 
Ponds, I thought upon this Epedi- 
ent, I procur'd a glaſs veſſel with a 
large belly, anda long reck, but fo 
ſlender, that it was only wide enough 
for the body of the Fiſhes to paſs 


' through, and then having fill'd the 


veſſel with ſome live Gudgeons, and 
a good Quantity of water, the neck 
of it was made to pals through a hole 
that was left, or made for it in the 
midſt of a meralline plate, or wood- 
en Trencher, which could deſcend 
no lower then the neck, becauſe of the 
inferior part of the glaſs that would 
not ſuffer it, and which ſerv'd to ſup. 
port a mixtute of Jce ( or Snow ) and 
Salt, which was appli'd round abour 
the extant neck of the glafs, By this 
contrivance I propos d to my ſelfa 
double advantage: the firſf, that, 
whereas in broad veſlels tis not als 
ways ſo eafie, as one would think to 
be ſure, that the ſurface of the water 
15 quite frozen over in every part, by 
this way I could cafily ſatisfie my 
ſelf, by inverting the glaſs, and ob- 
ſerving, that the ice had ſo exaQly 
| choak'd 


(638) 
choak'd up and ftopt tlie neck; thar 
ng drop of water could ger out, not 
atry bubble of Air get in, and yet the 
Fithes had liberty criough to play in 
the ſubjacent water. - The other con- 
vettiehcy was, that, the frigorifick 
mixture being appli'd to the neck, no 
water was congeal'd,: or extreinely 
refrigerated, but that which was 
contair'd in the neck, fo that there 
feem'd no cauſe to fufpe@, that in 
cafe the Fiſhes, thus debarr'd of Air, 
ſhould nor be ableto live in the wa- 
ter, it was rather Cold, then want of 
Air that kill'd chem, But though not 
having then been able; by retfon of 
a rerhove, to proſecute theſe Trials to 
the utmoſt, nor to tegiſter all che 
cireumftances, I ſhall not lay much 
weigttt upon it, yet I tetniember, 
that the included Fiſhes continued 
long enough alive, ro make me 
ſhrowdly fuſpe& the Truth of ttie 
yuloar Tradition, -- =p 

other titne being deſtitute of the 
conventency of fack glaffes, I causd 
ſome of the ſatite kind of Fiſhes ro be 
put into a broad and flat earthen vel- 
t, with not much aiore water; then 
YR ſuffic'd 
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ſuffic'd perfealy to cover then, and 


, having expos'd them all night-to a 


very intente degree of cold, I found 
the next morning, - that ſome hours 
afrer day, they were alive, - and 
ſcem'd not to bave been much. prejus 
diced by the- cold, or excluſion of 
Air. *'Tistrue, that there was a ve- 
ry large moveable bubble under the 


ice, butthat ſeem'd to have been ge- 


nerated by the Aur, or fome Analo- 
gous ſubſtance, efnitted out of the 
Gills or bodies of. the Fiſhes thems 
ſelves: for, that the ſurface of the wa- 
ter was exactly frozen over ( which 
does not in ſuch Trials happen fo of= 
ten, as one would think ) I found, by 
being able to hold the veſlel quite in- 
verted, without lofing otie drop of 
water, And that this large bubble 
might poſſibly proceed. ffom the 
Fiſhes themſelves, I was induc'd to 
luſpe&, becauſe: having at different 
ſeaſons of the _ for divers pur 

ſes kept ſeveral ſorts of Fiſhes, :and 
particularly Gudgeons, fot / inany 
days in glaſs veſſels, to ſatisfie my 
felf about ſome Phenomena I had a 
mind to obſerve, I have often by 
; watch- 


watching them, ſeen them lift up 


their mouthes above the ſurface of the 


water, and ſeemto gape and take in 
Air, and afterwards let go under wa. 
ter out of their mouthes and gills di- 
vers bubbles, which ſeem'd to be 
portions of the Air they had taken in, 
perhaps#little alter'd in their bodies, 
And particularly in Lampries ( of 
which odd fort of Fiſhes I elſewhere 
make mention ) I have with pleaſure, 
both obſerv'd and ſhow'd to ingeni- 


ous men, that being taken out of the 


water into the Air, ' and then held 
under water again, they very mani- 
feſtly appear'd ro ſqueez out, and 
that not without ſome force, art thoſe 


ſeveral little holes, which are com- - 


monly miſtaken for their eyes, nu- 
merous and conſpicuous bubbles of 
. Air, which they ſeem'd to have ta- 
Lenin attheir mouthes, if not alſa 
at thoſe holes. But of theſe matters 
a fitter occaſion may perhaps invite 
meto ſlay more. To return now to 
our Gudgeons, I ſhall add, thatto 
ſatisfie -my ſelf further, what cold 
and want of Air they may be brought 
to ſupport, I expos'd a _—_— of 

| chem 
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ther ina baſon, to an exceeding bit- 
ter night, and though che next dayI 
found theiice frozen in the veſſel ro a 
great thicknels, and one of the Fiſb- 
es frozen up -in it, there remaining 
z little water unfrozen, the other 
Fiſh appear'd through the ice to move 
toand fro, and the ice being after- 
wards partly thaw'd, and partly bros 
ken, nor only that Fiſh was found 
lively enough, but the other, which 
L alone judg'dnoe to be quite dead, 
though, when tlie ice was broke, it 
lay moveleſs, did in a few minutes 
gs 7 as to towafter it (if 
[may {o ) a goodtpicce, into 
which capt a Gait 5 
and though' one of theſe, and ſome 
other Gudgeons, that had been als 
ready weakned by long keeping, 
Were ONCe More expos'd in the Balon 
to the froſt, and ſuffer'd to lye there, 
till they were frozen up, yer the ice 
being broken, in which they were ins 
clos'd, though their bodies were ſtiff 
and crooked, and feem'd to be ſtark 
dad, lying in the water with their 
bellies upwards, yet one of them 
quickly recovered, and the other 

Tr not 


not very long after begari :to' ſhaw 
manifeſt ſigns of life, though: he 
could not in many hours after fo tat 
recover, as to {wim with his back ups 
wards, *Tis true, that theſe Fiſhes 
did not long ſurvive, but of. that, two 
or three, not improbable -reaſons, 
might be given, if it were worth 
while to name here any other then 
this, that the ice, they had been frozen 
up in, or the violence that was offer- 
ed them by the fragments of it, when 
it was broken, had wounded them, 
as was maniteſt enough by ſome 
hurts, that appear'd upon their bo- 
dies ; yet ſome other Gudgeons were 
irrecoverably frozen to death, by be: 
ing kept inclos'd in ice, during (if [ 
miſremember not the time ) three 
days. Andas for other Animals, I 
caus'd a couple of Frogs to be artiſt 
cially frozen in a wide mouth'd glaſs, 
furniſh'd with a convenient quantity 
of water, but though they ſeem'd at 
firſt inclos'd in ice, yet looking neat» 
er, I found, that about each of them 
there remain'd a little turbid liquor 
unfrozen, as if it had been kept ſo 
by ſome expirations frqm — 

iE5, 
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dies, Wherefore caufing either th 
lame, or two others, ( for I do nor 
punyally remember that. circums - 
ſtance ) to. be carefully frozen, and 
for a conſiderable while, I found, 
that notwithſtanding the ice, intq 
which moſt part of the water was re- - 
duc'd, not only one of them before 
the ice was broken appear'd to be 
perfetly alive, but the other that 
was moveleſs and fiiff, and lyin 
with the belly upwards in a Baſon o 
cold water, whercinto it was caſt, 
did ina very few minutes begin to 
lwim about in it, I ſhould have 
made more Trials at leaſt, if notalfo 
more ſatisfatory ones, if I could 
have had Fiſhes and veſſels, and cold 
weather at command : But upon the 
whole matter, though the Tradition, 
we have been examining, may Pper- 
haps have ſome thing of truth in ir, 
yet it ſeems to deſerve to be further 
inquired into, both in reference to 
the eruth of the matter of faQ, the 
death of Fiſhes in frozen Ponds and Ri- 
vers, and in reference to the cauſe, 
whereto that effe& is imputed, 
I mer with an odd paſlage in Cap- 
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tain Fames's voyage, which if it had 
been circumlſtantially © enough fer 
down, -might prove. of moment in 
referencero the weightof bodies fro- 
zen and - unfrozen, and: therefore 
though I would not build. any thing 
on ir, yet-I ſhall nor omit it, The 
#inth ( (ays he ) we hoifted out our Beer 
and Cydar, apd made a Raft of it, faft 
wing i to our. ſhore- Auchor, The Beer 
and Cydar ſunch preſently tothe ground, 
which was nothing ſtrange to as, for that 
any wood or pipe-ſtaves, that had layen un- 
der the tce all Winter, wonld alſo ſink 
aows ſo ſoon, as ever it was head over 
board, 

Abourthe durationof ice I forgot, 
through haſt, to add a relation of 
Capt. James, whereby it may appear, 
Thar though Wine abounds with ve- 
ry ſpirituous and - nimble parts, 
whence i reſiſts congelarion far more 
then warer, yet if even this liquor 
cache ohce'to be congeal'd, the ice 
made of it may be very durable, For 
he fers down in his Journal, that 
when he eamero his Ship again, he 
found 4 Batof VVine, that had been 
all the VWimer in the upper deck, 
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to continue ds get all firm frozen. thaugh Paz. 47. 


it were then the moneth of May.'\ ' 
When I treated of the! great pra» 
portion in: fome- pieces 'of ite,” thar 
were aground, .inſtead of taking no- 
tice of the' great piece af ice menti- 
on'd by Gerarde Veer, 10; be 52. fa- 


 thom deep, the paſſage that was to 


be tranſcrib'd;,; - was: this other,; hard 
by, which contains two examples of 
towers of ice, where the extant part 
reach'd upwards more then: half as 
much as the immerſed part reach'd 


downwards, We ſaw (ſays he) ano- —_ 
ib.3.cap. 


ther great prece of ice not far from wiz, ty- 
ing faſt in the See, that was as ſharp 4+ 
bove, as if it bad been a- Tower, where: 
anto we rowed;;' and caſting out our lead, 
we found that tt lay 20. fathom joſt onthe 
ground under the water, and 12. fathom 
above the' water, — We vowed: to ant- 
ther ptece of ite, and caſt. out our Lead, 
and found that it lay 18. fathom deep, 
fafton the ground under the water, and 
to, farbon} above the water, . 
- That ſnow: lying long, and too 
long onthe ground, does:much-con- 
duce'to the fertilizing ob it, -15 a-com- 


8 non obſervation ofour Husbandmen. 
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And Bartholinus in his Treatiſe ofthe 


Purehas 


lib.3.caps 
1. pag. 
415. 


vſe of ſnow, brings ſeveral paſſages 
our of Authors to make it good ; to 
which I ſhall add the teſtimony of 
our learned' Engliſh Ambaſſador, 
Dr. Fletcher, who ſpeaking of the 
fruitfulneſs of the ſoil,” and haſty 

rowth of many things in the great 

— of Ruſsia, gives this account 
of it, 


Spring there, ſeemeth to proceed from the 


benefit of the ſnow, which all the winter 
time being ſpread over the whole Country, 


as 4 white robe, and keeping it warm 
from the r1gour of the froſt, #n the Spring 
time ( when-the Sun waxeth warm, and 
a;ſolveth it into water )-doth ſo throughl 
drench and ſoak the ground, that it 1s 
ſomewhat of a ſlight and ſandy mold, and 
the ſhineth ſo hotly upon. zt agatyn, thatit 
araweth the berbs and plants forth « 
great plenty, and variety, *#n a very ſhort 
Time, © EDS 
' As we made ſome Trials to diſco- 
ver, whether congelation:: would dee 
troy or:confiderably. alter. the ocors 
of bodies, 'fo:we had the like curiof- 
ty in referetice to divers other quali 
: my 


This freſh and ſpeedy growth of the 


(847) 
ries,- not only thoſe' that are reputed 
manifeſt, as colours and taſtes, the 


latter of which we ſometimes found 


to be notably chang'd for the worſe in 
fleſh congeal'd, bur alſo thoſe that 
are wont to be call'd occult, and 
among the qualities ofthis ſort, I had 
particularly a*mind to try, whether 
the purging faculty of Catharticks 
would be advanc'd or impair'd, or. 
deftroy'd- by -congelation, and for 
this purpoſe I caus'd to be expos'd. 
thereunto divers purging liquors, 
ſome of a more benigne,- and ſome of 
a brisker nature, and thar in differ- 
ing forms, as of ſyrup, decoRion, 
infuſion, &'c, But for want of oppor- 
tunity, to try upon the bodies of ani- 
mals, what change the cold had 
made in the purging liquors, it had 
congeal'd, I was unable to give my 
ſelf an account of the ſucceſs of ſuch 
Experiments; only fince, in ſome of 
theſe Trials I had a care to make uſe 
of Cathartick liquors prepar'd by 
termentation, ( which way of pre- 
paring them, 'is it ſelf a thing, I elſe- 
where take notice of, as not unwor- 
thy to be proſecuted, ) I ſhall add on 
Tt 4 this 


this occaſion, that fermentation is-{0, 
noble and .important a ſubje&, that 
the influence of cold upon it may des 
ſerve a particular inquiry, And. 
am invited to think, that that. influs 
ence may. be.very conſiderable, parts 
ly by my having oblerv'd ( upon a Tri- 
al purpoſely made ) bath that Raiſins 
and water, ( with which I was us'd 
to make Artificial Wines) did notiy 
many days, whileſt the weather was 
very. froſty, ſo much as magniicſtly 
begiato ferment, though the water 
were kept fluid z andpartly,by my has 
ving obſerv'd, that Beer. wHl conti- 
nuc as it were new, and be kept 
from being, as they call-ix, ready1q 
drink much longer then- one would 
readily fuſpe&, if very fxoſty wees 
ther ſypervene,before it have quite fi- 


niſhed its fermentation, inſomuch, 


that an experienc'd perlon, of whom 
I afterwards inquir'd about this mate 
ter, aſlur'd me, that Beer not duly 
rzpe, would not ſometimes in five 
fix weeks of very frofty weather, be 
brought to be as zipe As jn: ohe week 
_ of warm and friendly:weather, But 
. we havea nobler inſtance to our pot 
£5 | T. ens 
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ſent purpoſe, if that be true which I 
learn'd from an intelligent French- 
man, whom I conſulted abour this 
matter. For according to this expe- 
rienc'd;; perſon, the way to keep 
Wine in the Muſt ( in which flare irs 
ſweetneſs makes it defir'd by many ) 
is to take newly expreſs'd juice of 
Grapes, and having turn'd it up be- 
fore it begins to work, to let down 
the veſſels ( which ought to be very 
carefully clos'd) to the bottom of 
ſome deep Well or River, for: fix or 
eight weeks, during which time the 
liquor will beſo well ſerled { if I may 
loſpeak ) in the conſtitution, it has 
ſo long obtain'd, that afterwards it 
may be kept in almoſt the fame ftare, 
and for divers moneths continue a 
Iweet, andnot yet fermented liquor, 
which ſome, in imitation of the 
French and Latins, call in one word, 
Maſt, And how by the helpot Cold 
well applid, fome other juices, that 
are wontito. work early; and to be 
thereby ſoon ſpoil'd, may be long 
kept from working, the Reader may 
perchance learn.iq: another: Treatiſe, 
to which ſuch matters more properly 
belong, _ 'Tis 


"Tis known,that the Schools define 
- cold by the property, they aſcribe to 
ir, of congregating both Heterogene- 
ous and Homogeneous things, - I 


thought it not amiſs ro attempt the . 


making ſome ſeparations in bodies b 
the force of Cold, For if that -hold 
true in this climate, which has been 
obſerv'd by Travellers and Navigas 
tors in _ Northern Regions z that 
men may obtain from Beerand Wine 
a very ſtrong ſpirit, and a phlegme 
by congelation, it ſeems probable, 
that in 4zvers other liquors the wa- 
teriſh part will begin to freez before 
the more ſpirituous and ſaline, and 
if ſo, we may be aſſiſted ro make di- 
vers ſeparations, as well by cold, as 
by heat, and dephlegme, if I mayo 
ſpeak, ſome liquors, as well by con- 
gelation as by diſtillation ; but 1 
doubt, whether the ordinary froſts 
' ofthis Countrey can produce a de- 
ree of .cold great enough to make 
uch divifions and ſeparations in bo- 
dies, as have been obſerv'd in the 
more . Northern Climates, Fot 
though having purpoſely hung out a 
glaſs-bottle with aquarrt of Beer in it, 
T42 in 
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in an extraordinarily ſharp night, I 
found the next morning, that much 
the greateſt part of the Beer being 
turn'd into ice, there remain'd ſome- 
what nearer the middle, but nearer 
the bottom, an uncongeal'd.liquor, 


- which to me and others ſeem'd 


ſtronger then the Beer, and 
was at leaſt manifeſtly fironger 
then the thaw'd .ice, which made 
but a ſpiritleſs,: and, as it were, but a 
dead'drink ; yet in ſome other Trials 
my ſucceſs was not ſo conſiderable 
as ſome would have expe&ed, For 
having pur one part of high reRifi'd 
ipirit of Vine, to about five or fix 
parts, if I miſremember- not, of 
common water, and having put them 
into a round:glaſs, and plac'd that in 
beaten ice andſalt, though: the mix- 
ture were in great. part turn'd .into 
ice;z: yet I could not 'perceive, that 
even two liquors ſo ſlightly mingled, 
were any thing accurately ſevered 
from one another, although once, to 
enable my ſelf the:;better to: judge of 
It, the ſpiritof Vine 1 imploy'd was 
beforehand deeply tin&ed: with Co- 
chinele, andtherefore I'the leſs won- 


der, 
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der, thatin Claret VVine I could not 
make any exaG&t ſeparation of the red 
and the colourleſs parts; However I 


thought itnot amiſs to try, how far 


in ſome other liquors this way of ſe- 
_— the wateriſh, and more ea» 
ily congealable part from the reſt 
would or would not ſucceed, AndI 
remember, that a-large glaſs veflel, 
wherein ſpirit of V inegre was expo- 
ſed ro.the cold, a confiderable part 
was turned into ice, whoſe ſwim- 
ming argued it to be lighter then the 
reſt of the liquor : but though-I pur 
ſome of this ice in a glals by itſelf, 
tocxamine by its weight and taſte, . 
when thaw'd, how much it differd 
from the uncongeal =u of the fpi> 
rit, my hopes were dilappointed: by 
a misfortune, which'was not repair» 
ed by 'my expoling : afterwards: a 
{maller quantity of {pirit of Vinegre 
tothe Nodurnal Air, for that :pro- 
ved ſocold; rharthe whole was turn- 
ed into ice,, wherefore I muſt reſerve 
for another opportunity: the proſecu- 
Ting that Experiment, :as alſo the try- 
ing; whether a ſeparation of the Sc- 
rous or the Olcaginons iparts. oÞþMiilk 


may 
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may be effeQed, | For though once 
the froſt ſcem'd to have promoted a 


| ſeparation of Creme, notwithſtand- 


ing that heat allo may do it, . and 
though another time there ſeem'd to 
be another kind of divulſion of parts 
made by congelation z yet for want 
of leifure to proſecute ſuch Trials, 
they prov'd not fſatisfagtory, no 
morethen did ſome attempts of the 
like nature, that I made upon bloods. 
by freezing it, But notwithſtanding 
thele diſcouragements, I refolv'd to 
try, what I could do upon Brine, For 
calling tomind the Relations menti- 
oned inthe XY, Title, and elſewhere, 
which ſeem to argue, that inſome 
caſes the ice of the Sea-water may, 
being thaw'd, yield freſh water, and 
being the more inclin'd to think it 
worth Trial, by a Phyſician, I fince 
happened to difcourſe with about this 
matter, who affirm'd to me, that 
filing alortg the coaſt of Germany, he 
had taken out.ofthe Sea ice, that be- 
ing thaw'd, he found to afford 

freſh water, I began to conſider, 
whether we might not by cold, free 
ra = 
rom 
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from a great deal of the phlegme, || © 
which 'tis wont to coſt much to free | 9 
them from by fire, and other means, {| P* 
For a little help towards the diminu- lo! 


tion of the frefh water, is look'd up. | ©® 
on as ſo uſetul an Experiment, by wi 
many that boil ſalt out of the-ſalt I} P® 
ſprings, that in ſome Countries, 
thar are thought the skilfulleſt in that | ®* 
trade, they make their ſalt-water fall | ® 
upon great bundles of ſmall bruſh- the 
wood, that being thereby divided; WC 
andreduc'd toa far greater ſuperfi: 
cies, there may, in falling through, the 
ſome of the purely Aqueous parts the 
exhale away; wherefore diflolving ca] 


one part of common ſalt in 44. times MW 
its weight of common water, thatii ſ © 
might be reduc'd, either exaRly, or the 
near, tothe degree of ſaltneſs, that wi 
has been by ſeveral writers obſerved ca 
in the water of our neighbouring of 


| 
| 
| 
| 
| Seas, and having likewiſe caus'd ano- 
| ther and much ſtronger Brine to be 
made, 'by putting in to the water a 


br; 
far greater proportion of ſalr, ( for co 
ſo there is in many of our ſalt ſprings) bl 
we expos'd theſe ſeveral ſolutions to co 


the congealing cold of the Air in _ 
J 


ſty weather, where the laſt menti- 


NN on'd ſolution being too ſtrongly im- 
ns. | pregoared with rhe ſalt, continued 
1. | ſome daysand nights altogether un- 
1p- congeal'd z but that weaker ſolution, 
by which emulated Sea water, being ex 


'din aſhallow and wide mouth'd 
veſſel ( that ſhape being judg'd the 
nar | moſt proper we could procure for 
11 © our deſign ) the large ſuperficies, 
1. | that was expos'd to the Air, did, as 
d, || weexpeRed, afford us a cake of ice, 
&: || whichbeing taken off, andthe reſt of 


oh, the Liquor expos'd again to the Air in 
4 the ſame veſle], we obtain'da ſecond 
np cake of ice,' and taking the remain- 
ce | ig, which ſeem'd to be indiſpos'd 


Y _—_ tro congelation, we found, 
that by comparing it with thar, 

which was afforded us by the firſt 
ed cake of ice permitted to thaw, there 
appear'd a very manifeſt difference 
betwixt the water, whereinto- the ice 
he was refolvd,ſcarce taſting ſo much as 
| brackiſh, whereas the liquor, that had 
continued uncongeal'd,was confidera- 
bly ſalt in taſte, And if I had had the 
A conveniency of examining my felt 
theſe two liquors Hyaroſftatecally, as I 
| was 
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another, 1: doubt not bur 'by ' their 
weight, 1 ſhould have” diſcovered 
_ preciſely: enough the difference bej 
rween them ( which the perſon Lem- 


ploy'd found ro be conſiderable ) and 
conſequently ſhould have been afliſts 


. 
Ps 
* 


ed ro make an eſtimate of the advan- 


rage, that might be afforded by-tlic 


operation" of the- cold towards the 


treezing of the-Brine from'is: ſuper. ' 


fluous water. But though I- had not 


2 quantity of ice great-epopuph eo {x 
tile war wk, thar rr pe F 
iſhnefs of traſte,' I have mention'd} 


proceeded from ſome; ſaline Cors 


puſcles, ' that concurr'd rothe  conſti- © 


ruting:of rhe: ice ir ſelf; or did. only 


adhere eothe loweripart of it, among 


other particles of the liquor, that re: 
maid uncongeal'd, yet perhaps 


*ewerehtot amilsto' try, - whether 1n_ 
very large, though -not deep veſſels; | 


this Experiment,eſpecially promoted 
by ſome: expedients, / that pradtiile 


may {ugpeſt; may- nor in fome' ſea- ' 


ſons and places, be brought to be of 
lomeadvantage., ' | - © | 
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was fain to have them- cxatnin'd by 


Whileſt I was _ - oy 
ome 


ſotne of the above recited Exper 


ments, t6 make ſome ſeparations: in 
liquors by congelation,- I-thought fit 
to try by the ſatne means, what ſepa» 


_ rations I could make iti {@me bodies; 


betwixt liquors, and' thoſe - mote 
table ow among which they were 
ingag'd, hoping; upoti conſiderations 
which 'twere too long-to enumeratey 
that, if ſuch attempts ſhould ſucceed; 
they might afford hints' of a Laeife- 


 ryous nature, - 1 took then divers ves 


gerable ſubſtances of differing kindsg 


Y  Turnips, Carrets, Beets, Apples; 
' and tender wood, - freſhly cut off 


from' growing trees; ' as 'alfo divers 
Animal ſabſtances,' as -Mufculous 
fleſh, Livers, Brajms, Eyes, Tongues, 
and other patts, and expos'd them to! 
a vety ſharp cold, thar they might 
be throughly: frozen. Now- ohe of 


the chief things, that I propos'd to tny 


ſelf in this attempt, was, to try how 
tar I could by congelation make dils' 
covery of any rhing -about the Texs' 
ture of Animals and Plams, that had” 
not been taken notice of+ by Anate' 
miſts themſelves, and would ſcarce: 

rwiſe be render'd' viſible, _ 
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1eaſily found, that I had nat ground: 
leſly imagin'd, that in divers Succus 
lent bodies, borh vegetable and ani- 
mal, the ſapor the juice, that was 
ſo diſpers'd among the other parts, 
and divided into fuch minute porti- 
ons, as not to be manifeſily enough 
diſcriminated, might by congelation 
be both diſcern'd and ſeparated from 
the reſt, For in divers Plants, I 
found the Alimental juice to be cons 
geal'd into vaſt multitudes of diſtin& 
Corpulcles of ice; ſome of which, 
when the bodies were tranverſly cut 
witha ſharp knife, and left a while 
mthe Air, might be wip'd or ſcrap'd 
off from the ſuperficies of the body, 
upon which would after a while aps 
pear inthe form of an Effloreſcence, 
almoſt like meal : but in others I 
took a better and quicker courle, for 
by warily comprefling the frozen bo- 
dies, I could preſently make the icy 
Corpulcles ſtart in vaſt numbers out 
of their little holes, and though ſome 
of theſe were ſo minute as to invite 
me to ule a Mecroſcope, that magni- 
fi'd a little, (not having then any of. 

my beſt at hand.) yet in ſome poo 

4 a p 
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and eſpecially in Carrets and Beets, 
the icy Corpulcles were big enough 
to be diſtin&ly or apart conſpicuous, 
inſomuch, that I was not miſtaken in 
hoping, that the figures, as well as 
ſizes (tor as to the Colour 1t was ſcarce 
diſcernible in the ice, produc'd in fo 
deeply crimſon 4' Roor, as the Beet 
it ſelf ) of thele little pieces of ice, 
might be gueſs'd at by the bigneſs and 
ſhape of the Pores, that were left in 
the more ſtable part, or ( ifI may ſo 
all it) the Parexchyma of the root, 
though in making an eſtimate of theſe 
Cavities, as well as in diſcovering 
the order, wherein they are rang'd, 
| found it uſeful to cut the frozen 
roots, ſometimes according to their 
length, and ſometimes quite croſs, 
For by that means there would ap- 
pear in Carrets, for example, of the 
larger ſort, a grear diſparity in the 
order of the Pores, which, when the 
root was divided by a plain parallel 
tothe Baſis, appear'd plac'd in lines 
almoſt ireighr, tending almoſt like 
the ſpoaks of a wheel, from the 
middle to the circumference, But if 
the Carret were ſlit from one end tos 
Una wards 
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wardsthe other, the icy Corpuſcles 
and pores would ſeem rang'd in an 
order, that would appear very differ» 
ing, but. which I have not now the 
lexſure to deſcribe, no more then 
what I obſerved with a Microſcope, 
about the ice and pores of Apples, 
the Tongues of Animals, Chips of 
green and ſappy wood, &'c, expos'd 
to congelation : only this I ſhall nor 
pretermit, That as I many years ſince 
made { and, as I now find, too freely 
communicated)anExperiment,(men- 


Of the uſe- g/d long after in other papers ) of 


freezing the eyes of Oxen, and other 
Animals, whereby the ſoft and the 
fluid humors of thatadmirable organ 
may be ſo hardned, as to become 
tractable, even . to unskilful Diſle- 
Qors: SoLldid on this occaſion ap- 
ply that Experiment to the brains of 
Animals, which though too ſoft to 
be eaſily difleted, eſpecially by 
thoſe thatare not dexterous, -may by 
congelation be made very manage- 
able by them : And beſides, that in 
diſſeqing the hardned brain, it 
ſometimes ſeem'd, that the knife did 
cut through multitudes of icy Cor- 
pulcles, 
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puſcles ( as when one cuts a frozen 
Apple) the ſubſtance of the brain 
leem'd alſo to the eye to be ſtuffed 
with them, and the Ventricles of ir 
did at leaſt conſpicuouſly harbour pie- 
ces of ice, if it were not filf4 up with 
them ; and the maniteſt difference of 
Texture, that there is between the 
white and yelk of a througly frozen 
Egg, and alſo betwixt the Cryſtal- 
line and the Aqueous, and the V itre- 
ous humors of the eye, wherein by 
congelation the Cryſtalline alone los 
les 1rs rranfparency, but acquires no 
conſpicuous ice, whileſt the others 
are full of ice,- and that diaphanous, 
theſe and ſuch like diſpariries, I ſay, 
may invite one-to hope, that. ſome 
things may by congealing -of bodies, 
be diſcovered about their Texture, 
tnat may afford fagacious Apatomiſts 
improvable hints. 


I know not; whether it wilt be 


thought worth while ro- take notice, 
That neither an Eye, nor a Liver, nor 
2 lean piece of fleſh, nora live” Fiſh, 
nora living Frog, being frozen and 

tinto-:cold warer, was oblerv'd to 

upon: its thawing cas'd with ice, 
Uu 3 as 
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as frozen Eggs and Apples are wont 
to be : becauſe having forgot to make 
che Experiment above once, I dare 
not much rely on it z but whereas we 
have formerly obſerv'd, that conge- 
lation does moſt commonly ſpoil, or 
at leaſt impair Eggs, and Apples, 
and Fleſh, and many other bodies, 
I think it may not be unworthy to be 
conſider'd, how far, and in what 
caſes we may give a Mechanical 
account of this Phenomenon, For 
though the immerſion of frozen bo- 
dies In coid water be allowed to 
thaw them, with leſs prejudice, then 
it they were thaw'd haſtily by the 
fire, or {ufer'd to thaw themſelves 
inthe Air ; yet there have been com- 
plaints made ; That notwithſtanding 
this expedient, ſeveral bodies have 
been much the worſe for having been 
throughly frozen, now fince I have 
lately ſhown, that in many ſtable 
bodies, the Alimental juice is by con- 
gelation turn'd into ice, and have 
formerly. evinc'd, that water and 
aqueous liquors are expanded by con- 
elation, I fee not why we may not 
luſpeR,- that the mcreble 5 
ot- 
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 Corpulcles, 'into which the Alimen- 


cal juice is turn'd by the froſt, being 
each of them expanded proportiona- 
bly to their reſpeRive bigneſſes, may 
not only prejudice the whole, by has 
ving their own conſtitution impair'd, 
as has been formerly obſerv'd in Alt- 
gant, and other. Vinous liquors, but 
may upon their expanſion cruſh in 
ſome places, and diſtend in others, 
the more ſtable parts, in whole Cavis 
ties they were harbour'd, and there- 
by ſo vitiate their Texture, as-to im- 
pair fome of their qualities, and dis 
poſe the Compoſitum to corruption, 
How much Contufion may prejudice 
tender bodics, and accelerate putre- 
fation, 1s' evident in'many truits, 
eſpecially the more tender ' ones, 
which having becn bruiſed, quickly 
begin toror m thoſe parts, that have 
been injur'd. And '*tis agreeable ro 
what has been formerly ſhown, to 
conceive, that 1n congelation there 
ſeems ro happen an almoſt innume- 
rable multitude of little contufions, 
made by the fluid parts harden'd and 
expanded by froſt, of the formerly 
more ſtable parts every where inter- 
Uu 4 cepted 


(664) | 
cepted between them ; And though 
cheſe icy Corpulces be bur ſmall, yer 
the {ides of that filable matter, | a 
ſeparares them, and which they in- 
deavour to ſtretch or cruſh, are of- 
centimes proportionably thin, 

And we have formerly noted, 
That, beſides that Eggs will be burſk 
by having their Alimental juice fro- 
zeb, both ſhingles and ſtones them- 
ſelyes may have their Texture ſpoil'd 
by the congelation of the Mineral ap, 
that 1s in exceeding minute and infer- 
ſible particles diſpers'd through.thoſ 
bodies : and the violation of the Tex- 
ture of Plants, Herbs, and Animals, 
by the expanſion of the aqueous aud 
juicy particles, which,though they be 
not congregated, doabound in them, 
will be the leſs wonder'd art, it itbe 
remember'd, that our former Trials 
maniteſt, that a tew ounces. of water 
Os Sees did not only burſk Glals 
and Pewter veſſels, but even the Iron 
barrel ofa, Gun, 

Whileſt I was upon. theſe Trials, 
T hadalſo. a curiofityto. know, whe: 
ther by freezing Animals.co death, 1 
could gilcover ay ſuch change ing 
| quaiy 
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qualities or ſiruQure of their patty 


as might help us to diſcover, by what 
means it-is, that exceſſive colds kill 
men in Northern Countries, : ſince 
ſucha diſcovery might probably be 
of good ule tothe People that: live in 
thaſe gelid-Regiops : But: having ta- 
ken a young Rabbetr, as the tenderxeſt 
and fitteſt beaſt, I could then procure 
for ſuch a Trial, and baving expos'd 
him all night to an extraordinarily 
butter froſt, -without - finding. him 
otherwife miichieted by it, then thar 
one of his legs was (well 'd and grown 
ſtiff, I was more inclin'd to- refign 
over to. others, then to_ repeat my 
{elf what ſeem'd to be an il: natur'd 
Experiment, though pezhaps it may 
have much leſs of cruelty, ' then one 
would think, ſince ſome of our for- 
mer obſervations have made jr ;pro- 
bable, that oftentimes the. extindtion 
of life by cold is a more indoltnx kind 
of death, then almoſt apy other. 
But in. a Rabbet purpoſely irangled, 
and preſently expos'd intire to' a bit- 
ter cold, we: found ice produe'd in 
lyuch parts,: as would have: made ns 
proſecute the Trial, bed the _ 
uc 
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ſuch Animals and''-of  leifure not 
hinder'd us. | <4) 

It is affirm'd by divers eminent 
writers, and thoſe modern ones too, 
that water impregnated with the ſa- 
line parts of Plants, and afterwards 
frozen, will exhibire in the ice, the 
ſhape of the ſame Plant : And the 
learned, 'but I fear, roo credulous, 
Gaffarel tells us, that this is no Rarity, 
being dayly ſhewn by one Aorſiear de 
la Claue, /iBut ro what we have al- 
ready publiſh'd in another Treatiſe, 
*roſhew, that this Experiment as it 
is wont to be deliver'd; is either n#- 
true, © or very contingent; we ſhall 
need but to add, thar, firice the Expe- 
riments there 'mention'd, we did 
again lately try, what could be done 
with 'Decoftions, that: were richly 
imbu'd, ' and highly ting'd with the 
ſpirituous parts of the Vegetables 
but this ice was by no means fo figur'd 
as the Patrons of the 'Tradition' pro- 
miſe: And I remember, that ha- 
ving allo made, for curioſity ſake, 8 
Lixtuium with 16, parts of water, 
and butone of ſalt of Potaſhes, that 
the mixture might be ſure to _ 
an 
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and having expos'd the liquor in-a 
thin glaſs vial to an exceeding cold 
Air, we found the copious ice pro- 
duc'd,to lye on the top in litthe ſticks, 
not unlike thoſe Priſmatical bodies, 
wherein Salt-petre is wont to roch, 
and thoſe parts of this ice, that were 
beneath the water, were ſhot in thin 

arallel plates, exceeding numerous, 

ut ( as one of our notes expreſly in- 
forms us) no way in the ſhape of 
Trees, by whoſe Incineration nes 
vertheleſs Polozzar Potaſhes, ( as eye 
witneſles, that deal in them, inform 
me ) are made, 

Long after the making of the new. 
ly recited Experiment, I chanc'd to 
find, that the learned Bartho!rz:us in 
the Treatiſe, we have often had occa- 
ſion to take notice of, ſays, That the 


water, wherein 


. Rem wero aded obſcuram exemplis 
Cabbage has ſimilibus illuKrabo Braſſic :aqua con- 


been decoced, gelata Braſſicam repreſentat, ſpiriti- 


5 bus wvegetalibus a frigore concent1 atis, 
will, when fro- Tho, Bartholinus de uſu Nivis, pag. 
zen, repreſent a x7. | 


Cabbage, the 

vegetable ſpirits being, as he ſnppo- 
ſes, concentrated by the cold; How 
well this Experiment may Re 
when 
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when made in a cold Countrey like 
his, I do not know : but not having 
my felt, when I firſt took notice of 
ir, che opportunity to try it fſatisfa- 
Gorily by help of a froſty night, all 
I could do, was, to take a good deco- 
&ion of Cabbage, and filtrate it 
through Cap paper, that it might be, 
though yellow, yet clear, and then 
by the circumpoſition of our frigori- 
fick mixture, we froze this liquor in 
a thin glaſs.vial, but the ice did not, 
etther to me or others, appear to 
bave any thing in it like a Cadbage, 
or remarkably differing from other 
ice, Andbeing afterwards befriend- 
ed with two or three froſty nights, 
we expos'da decoQion of Cabbage, 
to be congeal d by the NoQturnal Air 
alone, without the help of Art ; but 
neither this way did the Experiment 
ſucceed well, And thovgh once a 
few ounces of the deco@ion being 
lightly irozen 1n a vial, there appear- 
ed in the thin ice, thar adher'd tothe 
infide of the glaſs, a figure cot fo ve- 
ry unlike that of a Cabbage leaf, bur 
that ſome ſuch accident may have in- 
vited our learned: Author ro _ 
that 
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that the repreſentations of Cabbages 

would conſtantly appear in their tro- 

zen decoctions, yet was inclin'd to 

think this figuration rather caſual, by 

the curioſity I have had to freez the 

decoRions of ſeveral Herbs, ſomeof 
them ſpirituous enough, as Roſema- 
ry, and Penny-royal, without being 
able to find in the icc, I obtain'd from 
them, any conviction of the truth of 
the Tradition we are examining. 
AndlI have lately had more thenonce, 
by freezing fair water alone, after a 
certain manner, ice, that ſeem'd 
much more to exhibire the ſhapesof 
vegetables, then any decoRtions of 
them, that I have made. And parti- 
cularly I found more then once, that 
by putting hot water into a ſome- 
what ſlender Cylinder of glaſs, and 
agitating itin a frigorifick mixture, 
conſiſting of beaten ice, ſalt, and 
water, ſo that it was very ſpeedily 
frozen thereby, it was congeal'd into 
an ice much more regularly and pret- 
tily figur'd, then I have ſeen it in di- 
vers of the waters impregnated with 
the fix'd ſalts of Plants, though of 
theſe we ate told ſuch wonders, "BE 

UC 
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Such particulars as theſe joyr'd 
with what I have elſewhere obſerv'd 
to the ſame purpoſe, make me, I con. 
feſs, ſomewhat ſurpriz'd to meet in 
Berigardus's forecited diſcourſe upon 
_ Ariſtotles Meteors, ſuch a paſlage as 
Pag. $73. this 3 Paucis notum eſt, cur intra glaciem 
cernuntur interdum multiformes [tir pium 
#magines in Ampullis vitrets, aque ſuper. 
ficte tenus congelate plenis, Hoc autem 
fit tnjeFo tz Phialas ſale diverſarum ſlir- 
prum, nam ubi erit ſal alicujus plame & 
Artemiſie, in ſuo Lixtuio glactes adhes 
rens Uitro, refert ejus folta lactnioſa: 
feimiliter in alia Phiala videbuntur folia 
Plante, cujus ſal tn ſuam aquam fuerit 
#njeFus, Et ne quis hoc fortutto cadere 
putet, 1n aqua ſepius ſoluta, & congela- 
14 eadem imagines ſemper occurrent, ut 
wel ex eo dixeris multiplicem ſpiritum 
ſalts in principits naturalibus eſſe ponen- 
dum, Thus far this Author, who 
would have done well, #f he had 
been ſo much more lucky, then other 
men, as to have performed theſe 
things, to aſſure expreſly of his ha- 
ving done fo, thoſe many” ingenious 
men, that much diſtruſt the relations 
of thoſe Chymiſts, that are not - 
tne 
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the beſt ſort :- and tis of ſuch ſuſpici- 
ous Authors,, that I here declare 
once for all, .that I would haye. the 
Reader underſtand all the paſſages of 
this Book, wherein I may ſeem to 
ſay any thing ( for avoiding of tedj- 
ouſncls ) 22defrrzrely ro the diſparages 
ment of Chymiſts, And in caſe he 
had not tri'd them, he ſhould, in 
gracitude to'the. Authors of them, 
have told us, he liad, what he delivers 
of them, but from others, and not 
have auchoriz'd the untri'd reports of 
writers, not always too veracious by 
his building. Thegzies upon them, 
And as for what he immediately ſubs 
joyns, and ſeems to, rely on,,' out of 
Quercitan, ( and other Spagyrical wri- 
ters, who poſſibly had it themſelves 
irom htm ) about the ſeminal virtues 
ſurviving in. the, Aſhes of burnt 
plants z though I will not here exas 
mine,. or abſolutely reje& the opizt- 
0, becauſe the diſcuſſion of it be- 
longs to another: place, yet as tothe 


. Experiment whereon Beregardus and 


others relye, namely, that the Zix:- 
Viums made of the Aſhes of Plants, 
will exhibite, being. congealed, 'the 
| figures 


dd... 
figures of'the priftine- vegetables; 


beſides that a general concluſion, #8 


toorhier Plants, ſeertis to: be inferred 
from what happenedin Netles 'only, 
I muck doubt, whether that famous 
Experiment it ſelf of the frozen Zixi- 
viam of Netles, 'were more then ©. 
ſual, if it were not alſo afſifted by an 
indulgent phanſie. 'For having,after 
divers Experiments made with other 


fixed ſalts, purpoſely repair'd,- for | 


greater ſecurity, to the notedſi Chy. 
miſt in' £7glana, to obtain frotn him 
ſome fixed ſalts, very faithſully-pre- 
pared, and incimating withal; ' that 
'ewas to try ſuch an Experiment 
(whieh-he was @ favouter of) 1 did 
by mingling rheſe ſalts each in a di- 
tin vial, ſomerimes with one, and 
ſometimes with another proportion 
of 'warer, and aftctwards expoſi 

cherh to the cold Air,' obtain andee 

divers portions 'of ice, bur without 
any ſuch figurarions, as the learned 
Bevrgardus would" have expected; 
though fome of: 'theſe Trials 'were 
mide morethen' once, as well with 
the 'Lixiviam 'of Netles, a with 
t&Lees of other Plants { 1o m_ 
T3112 i1 i out 


doubt this Author is more ſcrupylots 
in admitting fome imporrant 
truths, jn which the .beſt' Philoſo- 
phers, as well Heathen as Chriſtian, 
agree, then in examining the uncer- 
tain Traditions of the Chymiſis, 
whoſe unſatisfatory way of ſetting 
down matters of fat, I am induc'd 
to take notice of his imitating, by 
finding, that in the very ſame page 
( that I have newly cited ) he relates 
another Chymical Experiment in 
theſe rerms, Yelem porro oftendere 
mirabils Experientia,quam ſint penetra- 
biles al;qui ſpiritus Corporet : Exarentur 
in charta litere,aceto albo,quarum uullum 
veſtigtum deprebendatur, claudatarque 
premss folits Craſsiſstmi alicujus Libri, 
Paretur alia Charta, que inficiatur aqua 
illa fetida, ub: dilutum furrit Auripigs 
mentum, & exſiccata claudatur poſtre- 
mis folits ejuſdem Libr leuiter compreſ- 
fi, ftatim widebis in priori charta literas 
conſpicuas, perinde ac ſi atramento duftt 


fuiſſext, Now, though ſome thing | 


like what is here propos'd tobe done, 
may be perform'd, and other Phe- 
omena of the Experiment, ſuch as he 
ſeems not to have been acquainted 

X x with, 
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with, may be alſo exhibited, - after 


* In the | : 
urpbliſþ. the manner I have * elſewhere parti- 


ed _ cularly fer down, yet he muſt- haye 
9 1hexſe- 200d Iuck, thar performs it only b 
fulneſs B$B i ; PEen y Oy 
of Experi- the dire&tions here given by our Au; 
ment) thor, who by omitting one of the 


Philoſophy. ©. 1 - 
mY chief ingredients, and ſome requiſite 


circumſtances, appears indeed mas 

nifeſtly enough to have heard of ſuch 

an Experiment, bur without ſfeem+ 

ing to have ſufficiently ko, what he 

pretends to teach {/ art leaſt as far as 

his bringing this Experiment as a 

proof, and the obſcure ſyle, he is 

wont to imploy in the little I have 

yet read of his Book, permits me to 
judge.) F 

Bur co return to the figurations of 

ice, notwithſtanding ſuch unſuccel- 

ful Trials about themn, as I have been 

mentioning, I will not deny itto be 

poſſible, that a prepoſſeſſed and fas 

vourable ſpectator may think him- 

felf co have diſcern'd in the ice, the 

of the n- figures he look'd for there. For 

ſuccesful- ſince the writing of the, Eſſay not 

bw b.g long fince quoted, we have found, 

thar ſeveral Bodies, and even Sea-ſalt, 


and Allume, to whom Nature has 
given 
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iven their own determinate figures, 
have, when diflolv'd in water, con- 
curred with it to exhibite an ice very 
oddly, as well as prettily figur'd 
(nor will I preſume to determine the 
urmoſt, rhat a lucky obſerver may 
ſomettmes meet with in this kind ) bur 
ro name at preſent no other Argu- 
ments, the figures this way produc'd, 
were tOO various and extravagant not 
to be referred to chance, and not to 


_ afford inſtances how much That can 


perform in the exhibiting of ſuch 
Aparitions, 

On which occaſion I ſhall add, 
that I remember, I once ſhow'd at the 
Riyal Soctety, a glaſs head, whoſe 
inſide was lin'd with a certain ſubs 
ſtance, that paſſed for ſaline, faſhi- 
oned into the figures of Trees, as cu- 
Tious, as if they had been drawn by a 
Limner ; and yet as I produc'd theſe 
figures only by reQifying common 
oyl of Turpentine, from Sea-ſalt 
( which ſalt I elſewhere ſhew not to 
be receſſary) in a certain degree of 
heat : fo by varying that degree of 
heat, I could make the aſcending 
ſeams ſettle in other figures ; andI 

Xx 2 can 
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can eafily' produce very-pretty ſhapes 
of Toes; by diſtillation of ras 
which belongs not to the vegetable, 
bur the animal Kingdom, And to 
theſe I could add divers other inſtans 
ces of the like rendency, to make it 
ſill che more probable, that though 
oftentimes one may happen to find 
pretty /dzas's, or Apparitions jn ice; 
yet the like, or as fine, may be-pro- 
duc'd by chance. And I have ſome. 
times obtained by freezing Infuſions, 
DecoRtions, Spirits, Solutions, and 
other Liquors, as V inegre (and par- 
ticularly ) Milk, and: even .common 
water, figures, that ' were ſo pretty, 
- but withal ſo unconſtantly .produc'd, 
and ſo eaſily variable by circumſtan- 
ces, that as it would fill a- Book par- 
ticularly to deſcribe them ( which for 
that reaſon I hope to be excus'd for 


declining ) ſo they would much de- | 


lude him, that ſhould expect ro find 
them every time the ſame, that he had 
found them ozce. 


- Andto intimate That by the by, to | 


make ſeveral Trials in a ſhore time, 


and thereby produce' variety of fi- 
ures, *tis not an ill expedient tock- IN , 
pole 


Cop) 


poſe the liquor, one would have-con- 
geal d, in very ſhallow veſſels, or if 
it be put into- other veſlels, | ro: leave 
it, but of- very lirtle depth., . Aud if 
the veſlel it ſelf : be highly  refrigera- 
red, either by the cold Air, or:by ha- 
ving ſaltand.ice applied ito the. out- 
fide of 1t, the congelation may ſuc- 
ceed much the more nitnbly ; fo that 
within a ſhort while the ſame liquor, 
being divers times thaw'd-and frozen 
again, may_poſſhbly. exhibit variety 
ot figures. _ And the produRion of 
ice may be alſo much accelerated,by 
dipping into the liquor, one would 
have congealed, the convex ſurface 
of ſome glaſs or other {ſmooth -body, 
that will not imbibe water; for there- 
by the depth of the liquor will be ex- 
ceedingly extenuated,: 'and how 
much ſuch | a; thinneſs.. or wagt of 
depth, may. —_ liquor to be 
[peedily penetrated and congealed by 
the cold, may be gueſſed, by what 
15 above delivered in the Section out 
of Olearius, 'of the way of multiply- 
ing ice in: Perſia, by making water 
thinly diffuſe it ſelf over! a plate of 


ce, or ſomme- other aptly: 
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and very cold body : -In confirmati- 
on whereof I will add on this occaſli- 
on, that I have ſecn a pair of Stairs, 
on which, though they were ſituared 
near tothree Chimneys, commonly 
furniſhed with fire, : almoſt all the 
day long, the water that was im- 
ployed to -waſh them, being thinly 
ſpread witha Mop, would preſently 
congeal ( though they aſſur'd me ut 
was hot, when 'twas begun to be 


laid or ) and cover the Stairs with 


gloſly filmes of ice. And J have 
likewife obſerved in a very ſharp 
night, that the water which dropp'd 
down from the noſe of a Pump, was 
ſo well congealed, as *wwas fliding 
away, that the 1ce 'thus arreſted in 
ts paſſage ( in which '*twill eaſily 
be granted thar it ſpreads it ſelf very 
thinly. } had rais'da kind of icy pyra 
mid of a conſiderable bigneſs and 
height; oy 

- I forgotto mention in due places 
( and therefore think fir to take notice 
of it here ) that when I was conſide- 
ring of the ways, whereby it might 
be manifeſted, to thoſe that want nice 


[cales, :or diſtruſt their $kill ro uſe, 


them, 
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them, whence that ice comes, that 
appears on the outſide of frozen Eggs 
pur to thaw. in cold water, I found it 
{omewhar difficule to pitch upon ſuch 
a liquor as I defir'd, For 1t common 
water be the 11quor imploy'd, it may 
be ſaid, that 1t affords the matter, 
whereof the ice in queſtion 1s made : 
and if I imploy'd liquors, that were 
ſpirituous or ſaline, it might be pre- 
tended, that the froſt ( as they ſpeak) 
did indeed come our of the trozen 
Egg, though the ſhell did not appear 
cas'd with ice, becauſe as faſt as the 
froſt came to the outſide of the Egg, 
it was reſolv'd by the ſpiritnous or 
ſaline Corpuſcles of the liquor : 
wherefore as an expedient, I reſolved 
ro make uſe of oyl of Turpentine, as 
a liquor, which I had found incon- 
gealable by the greateſt cold, I nad 
obſerved in our Climate, and which 
yet ( as may appear by the third Pa- + 
ragraph of the XVI. Title ) was 
more indiſpos'd, then common wa- 
ter itſelf, to thaw any icy Effloreſ- 
cence, that might be emitted by the 
Egg. Butthe Experiment was tri'd, 
without uniformity in the ſucceſſes. 
X x 4 For 
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For the firſt time I pur a frozen Epgp 
into oyl of Turpentine, I did not ob- 


ſerve, that any ice was produced on 


the outſide ; nejther was the event 
diflcring, when another time I put 
two frozen Eggs together into a ſmall 
veſſel full of that oyl, though to re- 
frigerate the liquor, the veſlel was tor 
a while placed upon a mixture of ſalt 


and ice, and though alſo the Egg- 


ſhells at their gaping cracks ( produ- 
ced by congelation ) diſcovered, that 
the contained liquor was well frozen, 
I intended to proſecute the Experi- 
ment gnother time (-wanting ice to 
doitthen) becauſe that once, when 
durivg the Trial I was hindred from 
watching it, one of my Domeſticks, 
whomlT ordered to look after it, al- 
ſured me, that the Egg, that was put 
tothaw in the oyl of Turpentine, had 
there obtained ice on the outlide of it, 


- . Which I ſhould readily have believed, 


vpon the ſcore of a like obſervation, I 
had made my ſelf, in two Eggs that 
were frozen to the bottom of the vel- 
ſel, wherein they had been put to 
thaw, were it nof, that one or both 


ofthem hgd been, by a miſtake, dipt 
2 | In . 
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in water, before they were put into 
the above mentioned oyl.. -, | 
Some Readers may have expected 
to find among the examples recited 
ofthe influence of cold upon the Aur, 
that range ſtory, ' which: is*related 
by the learned Foſephus Acoſta, of the 
mountains of Pariacaca { which he ſe- 
veral times, tra- *Where a wonderfully pier cing,though 


verſed ) * bur bes not ſenſibly wvioleat cold, does ſome- 


des that I have rinesfeddealy BY wen, onde bly 
q r 0 n 
delivered a great hs tagerder, oX 


part of it alrea- 
dy in another Treatiſe, I was loath 
tolay more, til] I had leifure (which 
I have not now |) to diſculs - the 
{cruples, that 1 have, nor ſo much 
abour the matter of fat, as abour 
the cauſe, which perhaps may be 
lomething beſides cold, But ſince I 
have mention'd this XVIII. SeRion, 
I will here take notice of what I then 
tended, but forgot to ſet down, 
namely, That to the inſtances al- 
ledged roſhow, the coldneſs of re- 
gions not to be always proportionate 
to their greater and leſs vicinity tothe 
Pole, we may add'a memorable one 
afforded us by a Countrey ſo. well 
: known 
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known'to many of us, ' as Vew'Eng. 
land, where, though the Winters 
are {0 long and bitter, as we have. 


formerly 'related out of Mr. Woods; 
Proſpe& of that' Countrey ( which 
has beeh confirm'd to me by-an Ame- 
ricay Phyſician, that liv'd there) 
yet that Region, which is ſo very much 
colder then ours, -is in many places 
.noleſgthena 10, or'11, degrees re 
moter from the Pole. - 

I ſhall add to the fame XVIII, Se. 
C&ion, that as to the Experiment [ 
there mention'd concerning VVinds, 
and which I aflociate with the teſt 
mony of the newly named Mr, #0; 
I find that the ſeaſon of the year, and 
ſome other circumſtances may vary 
it more, then one would eafily have 


ſuſpe&ed, For though I faithfully 


"recited the Phenomena, as I then ( and 
thar ſometimes with witneſs) took 
notice of - them, yet ſome moneths 
after, and in other weather, havinp 
occaſion to repeat the former part! 
that Experiment, I was ſomewhat 
furpriz'd at the ſucceſs. For coming 
to 'blow upon the Ball of a ſeal 
Weather-glaſs, which though oh 
1nd! 
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kind very tender, might be probably 
preſumed to be leſs fo, then a Ther- 
moſcope made with a pendulous 
drop of water ( ſuch as that, menti- 
on'd in the forecited Paragraph) I 
found, -that if I continued to blaw 
any thing long and briskly, the highly 
refified ſpirit of Wine ( which cir- 
cumſtance I therefore name, becauſe 
poſitbly the nature of That may ſome: 
what alter the caſe ) would ſometimes 
manifeſtly enough ſubſide. And in 
that Paragraph of the 18. Title, 
where I recited the Experiment of the 
infrigidating. Winds, I ſhould 
more expretily have taken notice of 
this circumſtance, thar, to ſaticfie my 
ſelf, that 'twas not the bare Wind, 
as ſuch, whole operation upon the 
Air included in the Ball of a Wea- 
ther-glaſs, made. the liquor ro als 
cend, we put a mark upon the height 
it ſtood at, when we had a pretty 
while blown upon it, and then with- 
our removing the Bellows, put 1ce 
and 'ſalt about the Iron pipe of ir. 
By which mixture- the Air, that was 
afterwards blown through that pipe, 
was ſo cool'd in its paſſage, as to 
| Det make 


aſcend, even in a Weather:-glaſs, 
where I did imploy ( as I have:elſes 
where declared, that I-often do) 
Quickſilver inſtead of water, or ſpi- 
rizot Wine, ;And , leaſt the vicinuy 
of the frigorifick mixture ſhould be 
ſuſpe&ed to have caus'd this: contra- 
Rion of the included Air, we did 


ſometimes purpolely intermit - the | 


moving of the, Bellows, without re- 
moving the Weather-glaſs; and 


though notwithſtanding that vicinity, | 


the liquor would begin alittle to ſub- 
ſide; yet when ever the cold ſpirits 
or the Corpulcles of the highly refri. 
gerated Air, were by the playing of 
the Bellows anew, approach'd to, or 
rather brought. to touch in {warms 
the globular /part-of. the inftrument, 
the Mercury would manifeſtly aſcend, 
And fince we are {peaking of Wea- 
ther-glaſſes, I ſhall on this occaſion 
ſubjoyn, That certain,circumſtances 
may allo vary the ſucceſs of another 
Experiment ,( ſomewhat , of. kin to 
that lately repeated, , about the pen- 
dulous Drop. ). which-.is briefly -men- 
tioned not far from the! beginning w 

err the 


make the liquor very manifeſtly to | 


the firſt Preliminary Diſcourſe, For 
though the common Thermometers, 


that -are here wont. ro be ſold in 


ſhops, have. uſually the P:pe of the 


. Bolthead very /arge in proportion to 
'the Ball, and therefore are in that 


place ſaid to; be Weather-glaſſes not 
aice, and though on ſuch inſtruments 
in certain Temperatures of the Air 
( intimated by the word ſome::mes,im- 
ploy'd in that paſſage ) the Air blown 
out of a pair. of Bellows againſt 
{ome part of the-included Air, would 
not, eſpecially at ' the beginning, 
make the Air ſenſibly, contra it 
ſelt, and the liquor aſcend; though 
ar the very firſt and ſecond blaſt, the 
coldneſs' of this artificial Wind, 
might be very ſenſible to the rouch 
(which was the thing zntended to be 
taught tn that paſſage) yer having the 
curioſity with other Bellows, | at ano- 
ther ſeaſon-of the year, to blow long 
upon the Ball of;:a not common, but 
nice Weather-glaſs of my own ma- 
king, furniſhed with: pipe,' that 
was very lender, 1 divers times (but 
not always )found the tinQed liquor 
manifeſtly cyopgh 10 aſcend, -as * 

the 


pre(s'dAir,did by containing a great- 
er number of cold particles 1n 'the 
fame room, more affe& the internal 
Air, then the conta&t of the calm 
and lax outwatd Air did . before; 
which diſparity” of events has given 
me the deſign of making further Tri 
als with differing Thermoſcopes, at 
other ſeaſons of the'year, to ſee if] 
can bring the matter to fome certain- 
ty, by.diſcovering the cauſe of this 
contingency, in which: I afterwards 
ſuſpe&ed, thar ſome light degree of 
warmth or coolneſs in the Bellows 
themſelves, which, as being unmani- 
feſt to the ſenſe, ſcap'd unheeded, 
might have an intereſt, When I 
was about ſome of the former Expe& 
riments, 1 would willingly have had 
an opportunity of trying, with a 
good :ſeal'd Weather-glaſs, what 
difference there would-be, bertwixt 
the cold of the noRurnal Air in a fro- 
ſty [nighr, in places where the Air 
ws um Loop by being ſhelterd 


from the wind, [not by inhabited 


buildings, but by ſome Wal}, - of 
other body, whence any warm Effiu- 


U1ums 


the Wind,conſiſting ofa more com-. 


Uiums WETE leaſt ro.be expeRed, and 
berwixt the cold of the ſame Air, in 


OI RY 


complain'd of by.the Patriarch Jace 
and A ; 
about ſuch matters, of a, learned 


Phyſician, Jat | y come from : the: In- 
-40 ates, 
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ſtanding the violent hears of the day, 
he uſually obſerved the nights to be 


ſo very cold, that he was perſwaded 


ſome pofitively frigorifick ſteams, 
did in the night aſcend our of the 
Earth, and make it' very expedient, 
if not-neceſſary, for thoſe Engliſh, 
chat live in the warmer parts of Ame 
rica, "to imitate the Natives, in keep- 
ing firesnnder their Hammacks, or 
hangitig Beds, Fn | 
Frhought it might be a Zuciferous 
Experiment, in refation'to an Hype- 
theſis, that might be # 1k about 
cold, to try, whethef, it two ſuch li- 
quors were provided, as by being 
mix'd together, would ſo far forth 
loſe 'their fluidity, as to obtain at 
leaſtrhe' conſiſtence of an Unguent, 
_ this impediment put to the former 
onfufed ' and greater '/ agitation of 
their parts, would produce any ſen- 
fible degree'of cold ; this'T rhought 


fitroery, by immerſing for a com: ' 


tent'time, the Ball of a tender 
ſeal'd Weather-glaſs,” into cach of 
the liquors apart, and'then into the 
ſoft mixture, their coalition would 
A COMe 


hes, he afſur'd 'me, "that notwith- 
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compoſe, To produce: fiich a mix- 
rure more Ways then one, it. was not 
difficule for me, - by the help of ſome 
Experimeuts, I had provided to add 
to my Hiſtory of fiaraety . and. frrihe 
aſs, Bur thougha firong ſolution of 
Miniam{ or calcined Lead) in ipirit 
of Vineger, or a very ſtrong infuſion 
of good quiek-Lime in water, will ei+ 
ther of them ( and one of them I did 
make uſe of, though I have forgotten 
which ) coagalate a juſt proportion of 
good Sallet Oyl-(ro name no other 
made by _—_— ) into ſuch a con» 
fiſtence as I have been ſpealting of z 
yet for want of a feal d Thermeſcopez 
tender enough, 1 cannot now repeal 
the Experiment, andtill 1 do, Idare 
not .draw any concluſion from it, 
though, if I mach mifrememiber hot, 
when I ſhow'd it an ingenious perſon, 
ficither he noe'7 could perceive, that 
the liquors, by being depriv'd of their 
fividity, had acquird any thing of 
coldneſs diſcoverable by rhe feal'd 
Weather-glaſs, | 
. It is muck controverted among the 
Curious, 'whether water be capable 
of Compreſſion,/iand divers have of 
| "FP late 
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late inclin'd to the negative, upon ob- 
{ſerving a' want of cogency in the Ex: 
periments, that have been brought to 
evince the affirmative, What Tri 
als and Obſervations we long fince 
made about this matter, may be met 
with in ſome of our other Treatiſcg, 
wherefore I ſhall: now ſubjoyn, that 
having imagin'd, that Cold might 
afford a hopctuller way, then ( for 
oughtI know) any man has us'd, of 
bringing this controverſie to the dici, 
fion of an Experiment,. I made. that 
attempt, thar is mention'd in the X11, 
Title ; in proſecution of which, as 
ſoon asI could procure ſome, though 
but ſome of the accommodations, 
whichlT long wanted ; I made an Ex 
periment, which I ſhall ſubjoyn, be- 
cauſe; though it be. not ſo confider- 
able, as: with better implements | 
could have made it, yet the way, 
choſe, has (as I partly intimated ellc- 
where ) theſe two advantages ; that 
the force imploy'd tro compreſs the 
Air, is both very great, and very gra- 
dually, and flowly appli'd ; and that 


' the veſſel will nor, like thoſe that 


have been hitherto made uſe of, give 
| any 
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any paſſage through irs pores to wa- 
eer,,though' violently compreſs'd, - 
to We took then a Round Ball of 
is glaſs, . furniſh'd with a moderate] 
Ice long Pipe, and. having fill'd it wit 
net W water, till che liquor reach'd within 
es, ſome inches of the top, it was Herme- 
nat WW tically feal'd up, and then, the water 
ht by a mixture: of beaten ice and ſalt, 
tor MW - was made to freez from the bottom 
of MW upwards, that without breaking the 
ics WI glaſs, theunfrozen water, by the ex- 
hat W panſive endeavour of that which was | 
1, WI freczing, might be impell'd upwards, 

as WW and fo at once, both. comprels the 
gh W Air, and be preſs'd upon by ir, ha- 
ns, WW ving by this means condens'd the Air, 
as fir as we thought ſafe to doin a 
ve- I glaſs, that was not ſtrong, we cropt 
er- W ofthe ſmall Apex of the glaſs, and 
s I I immediately +the compreſs'd Air 
I I flew ourwitha.great noiſe, and that 
(c- WW part of the, Pipe which was unfilF'd 
hat W with water; was fill'd with ſmoak, - 
the IF that made it look white, ;and great 
ra- 8 ſoreof little bubbles haſtily aſcend- 
nat WF ed from the lower parts of the water, 
tat FF tothe upper. ( where moſt of them 
we FF quickly broke) in ſuch a way, as put 
ny Ty 2 me 
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mein mind bf what uſually happes 


upon theopetiing of veſſels thar - con- 
tain'd bottled-Beer, - Butthar which 
was principally tobe noted, wasthis, 
thar beſides the bubbles or froth, the 
water it ſelf (atleaſt ſuppoſing, that 
no lirtle tiheeded bubbles that did 
not quice emerge, could 1enfibly con- 
tribute to irs height ) immediately af- 
tended in thePipe abour'Z of an inch, 
which ( having carefully - tnark'd- the 
firſt and ſecond ſtations, with a Dig- 
mond onthe outſide of the glafs)'twas 
caſte for us to meaſure, + | 

I haveelfewhere propos'd a fuſpi- 
cion, thar in the attempts, that had 
been till then made, to compreſs wa 
| ter, the condenſation ( in caſe there 
were really any) mipht perchance 
proceed from W Foes. anf oo of the 
Aerial particles, thar-I have ſhow 
to be womtto ly diſpers'd'in'the ports 
of common warer, But rhouph 'the 
conſiderable expanſion of water, not- 
withſtanding the breaking of the bub- 
bles inour preſent Experitient,ſeetts 
manifeſtly to argue, that this eould be 
but a concurrent cauſe ('if ft had aty 
ſenſible effeRatall) of our Phenomen, 
| | yet 
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yet I dare not abſolutely rely,.even up- 
on an: Experiment, that ſeems ſoco | 
gent, till.L haye ſarisfi'd, my {elt, cha 
no ſpringineſs, which I have ſome- 
times ſulpeRed, might bein the ice, 
had any interc} inthe produc'd effec; 
and that the great preflure of the for. 
cibly condens'd Air, did not make the 
laſs it ſelf ſtretch or yield, For if it 
were able to do {o, then the parts of 
the violently diſtended glals,upon the 
removal of the forcible preſſure of 
the Air ( which mult ceaſe upon the 
breaking of the Hermetzcal leal ) re- 
turning to their former ſtraitnels be- 
low, will make the water aſcend 
lomewhar higher in the pipe. But 
though I could not procure glaſſes, as 
well vety thick, as conveniently ſha- 
ped, wherewith to examine this ſuſpi- 
cton,, which 1 would likewiſe have 
it'd by the bulk of the glaſs in water, 
before and after the letting out of the 
compreſs'd Air z yet becauſe moſt 
Readers will probably think ſo much 


. caution more then neceſſary, I ſhall 


add, that if I had not wanted conve- 
Diencies, and had not bad miſchances, 
the Experiment would in likelihood 
Yy 3 have 
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have been'advanc'd, eſpecially care” 
being taken, -that the'Air lefr in'thie 
pipe ſhould be- well refrigerated be; 
fore its being leal'd up ( as we ſomes 
times did by ice and falt, applied ins 
periorated Box to the: outſide ) leſt 
part of irs ſpring ſhould depend upon 
an evanid degree of heat,upon which 
account the _ ought beforehand to 
be drawn ſo lender, that the gla(s 
may be melted together in a trice, 
For though for want of ſtrong glaſles, 
& the belt ſort of inftruments to leal 
up ſuch with, the ſucceſs was nor ill 
ſo conſiderable as I hop'd for;yet as 4. 
or 5, other 'Irials, made, as well with 
another liquor, as with water, did 
exhibit a manifeſt intumeſcence of the 
1iquors (without compuring the froth 
produc'd at the top ; ) fo in the Expe- 
riment lately mention'd, if we had 
judg'd them ftrong enough to indure 
ſuch a compreflion of the* included 
Air, as we have often made on other 
occaſions, the effe& would probably 
have been much more confiderable: 
For though the difference berwixt the 
length of the ſame water compreſs d 
and uncompreſsd, amounted to an 
CEN : Aqueous 


Aqueous Cylinder of + ofan inch in 
height, yerthe Air, that made this 
compreſſion of the water, was it ſelf 
reduc'd but from 8, inches to 5. fo 
that it took up almoſt half its former 
room, whereas we have ſometimes 
reduc'd it to an 18, or 20, part- 
thereof. If I- had beenaccommoda- 
ted with one of my Pneumarical En= 
gines, I ſhould have tri'd, whether 
water being firſt carefully freed from 
the latitant Air in the exhauſted Re- 
ceiver, and-then compreſs'd after the 
manner: hitherto recired, the event 
ofthe Trial would have been conſis 
derably varied. 

I might add as other Phenomena of 
our Experiment, that when.we broke 
off the ſeal'd Apex of the glaſs, be- 
fore the included Air was much com- 
preſs'd, there neither wouid be any 
great noiſe made, nor any confider- 
able froth produc'd, at the top oi the 
water, and that having had the curi- 
oſity to repeat the Experiment in one 
of the ſame glaſſes, tiat had been ai- 
ready ug'd, and with the ſame watcs, 
that had been already compreſs d in 
ir, we found, that upon the break- 
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ing off the Hermotical {cal the ſecond 
time, the water did nevertheleſs aſs 
cend in the Pipe hetwixt 4 and z part 
ot an inch. And to theſe particulars 
I could both add other crrcumſtances, 
that I took natice of in the ſame Ex- 
periment, and ſwhjozz many other 
Experiments aud Obſervations, but 
that] am alreadytyrd. Andthough 
I have not found Cold to be a ſubje8 
ever-fruitful in Experiments|Pleaſing 
and Curious, yer now I am grown 
ſomewhat acquainted with ir, I find 
it may ſuggeſt ſo many ather zen 
nes, that ſince the Barrenneſs of my 
Theme, will not eaſily put a period 
to this Treatiſe, 'tis fit that now at 
length I ſhould let my Wearinels and 
want of Leiſure do it, 


FINIS. 


(C697). 

LASA424838-S08004048088 
AN 

Examen of Antiperiſtafes, 


AS 


It is wont to be Taught and 
Prov d. 


Themiſitus, Carneades, Eleutherias. 


Themifitus, 


1, A S for Aztperiſtafss, the Truth 
.of it 1s a thing ſo conſpicuous, 

and ſo generally acknowledg'd, that I 
cannot imagine what ſhould make 
ſome men deny it, except it be, that 
they find all others to confeſs it, For 
though in other caſes they are wont 
to pretend Experience for their quit- 
ting the receiv'd- Opinions, yet here 
they quit Experience itſelf for ſingu- 
larity, and chuſe rather to depart 
from the Teſtimony. of their _ 
| then 
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then not to depart from the Genera- 
lity of Men. 

2. And to evince,that this is not ſaid 
gratis, I might obſerve to you, That 
there are no leſs then three grand in- 
ducements, that have lead both the 
Vulgar and Philoſophers ( rwo forts 
of men, that ſeldom agree in other 
things ) to conſent inthe acknowledg- 
ment of Anrtiperifiaſis; Authority, 
Reaſon, and Experience, But 
chough I think fit to name them all 
three, yet ſince the firſt of them, by 
having, as I juſt now noted, invited 
our Adverſaries to diflent from the 
Truth, is a ſomewhat unlikely Me- 
dium to prevail on them' to acknow- 
ledge it, I ſhall inſiſt only on the two 
latter, having once declar'd, thar I 
lay afide the 2 not as worthleſs in 
it ſelf, but needlels to my cauſe. 

3. To begin then with the Arguments 
afforded us by Realon, 

What can there be more agree- 
able to the wiſdom and: goodneſs: of 
Nature, - who deſigning the Preſer. 
vation of things, is wont to be carc- 

ful of firting them with requiſites 
for that preſervation ; then to _ 
| CO 
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cold and hear, with that ſelf invigo- 
rating power, which each of them 
may pur forth, when *tis 'ctiviron'd 
with its contrary, For the order of 
the univerſe requiring, that cold and 
hear ſhould refide in thoſe- Bodies, 
that often happen to be mingled-with 
one another, thoſe two nobl&and ne. 
ceſſary Qualities, - would: be-roo' of- 
ten deſtroy'd-in the particular/ſub- 
jets that harboured them; if provi- 
dent Nature had notſo- ordered the 
matter, that; when a Body, wherein 
either of them refides, happens to be 
ſurrounded by 'other Bodies; where- 
in the contrary Quality is predomi- 
nant, the beſteg'd Quality: by reti- 
ring 'to the innermoſt parts of that 
which- it poſſeſſes, and there: by re- 
colleing its forces, and as it 'were, 
animating ir ſelf ro a vigorous de- 
fence, is intended or increafed: in its 
degree, and fo becomes able' ro reſiſt 
an Adverſary, that would otherwiſe 


eaſily deſtroy it. | 


- 4. To illuſtrate as well as ſupply-this 


Argument drawn from Reaſon, we 
ſhall need bur to ſubjoyn. the other 
afforded us by: Experience, which 
tte does 
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does almoſt every day give us not on- $ 
ly opportunity to. obſerye, bur cauſe re 
to admire the effecs of this {elf invis v! 
gorating power,: which, 'when occa- 5 
fionally exerted, we call Antrperiſia- 0 
fs: And. thele Phenomena ought the 
more to be acquieſced in, becauſe el 
they may ſafely be looked upon as ge- f 
nuine- Declaratzons, .- which Nature t 
makes of Her own accord, and nor as - 
confeſſions extorted from Her by Ars . 
tificial and compulſory Experiments, l 
when being tortured-by Inſtruments 
and Engines, as upon:ſo many Racks, 
( 


ſhe is forced to ſeem to confeſs what- 
ever the Tormentors pleaſe. of 

5. To proceed then-to the ſpontane- | 
ous Phenomena of Nature 1 was're- | 
commending, welee, that whereas 
in Summer the loweſt and higheſt 
Regions of the Air are made almoſt 
unſufferable to us by their hear, the 
cold expelled from the carth and wa- 
ter by the Suns ſcorching beams, res 
tires tothe middle Region ofthe Air, 
| and there defends it felf againſt the 
| heat of the other two, though in the 
| *  onethatQuality be aſlifted by the al- 
| moſt perpendicular refle&ion of the 


Sun- 
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Sun-beams, and in the other it be 
rendered very *confiderable by the 
vaſtneſs of the upper Region ofthe 
Air, and its Vicinity to the Element 
of fire. 213 | 

And as thecold maintains it felt in 
the middle Region, by. vertue ofthe 
intenſneſs, which it acquires- upon 
the account of Aztrperiſtafis 5 fo the 


| Lightning thar flaſhes our of [the 


Clouds, is buta fite produc'd in rhar 
midle Region: by the hor: Exhalari- 
ons penn'd up, and intended in point 
of heat by the ambient Cold, to 8 
degree that amounts to aſcenſ1on; 

 6,Butthoughtheſe be unqueſtiona- 
bly the effects.of that exceffive colds 
pal ger o fo-far as the 
tops of mountains to fetch proofs of 
our  do@rine,' fince we -:may find 
them ar the'bottom of our Wells. 
For though Careader perhaps will xot, 
yet the earth as'well as the'Air doth 
readily: acknowledge the '/power of 
Autiperiſtaſis, ' And it the | reafon 


abovealledged didnotevince' it, 'our 
very fenſes' would, For as in Sum- 
mer; when the Air about us is fukry 
hor, we find, to our great refreſh- 

ment, 


. 
(702) 
ment, that the Air in Cellars and 
Vaults, tro which the cold then re- 
treats, is eminent for the oppoſite 


Qualityz..ſo in Winter when . the | 


outward Air freezes the very Lakes 
and Rivers, where their ſurfaces are 
expos'dito it,” the: internal Air in 
Vaults and Cellars in Winter, which 
becomes the ſanRuary of heat, ' as in 
Summer it was of .Cold, is able'not 
only to keep our: Badies from freezs 
ing,-but/to- put them--into. ſweats; 
And-not only Wells and. Springs up- 
on the account of their reſting 10, ' or 
coming out of the deepeſt ;parts- of 
the carth,;continue:fluid;: whileſt all 
the waters, that-are contiguous to the 
Air, :arciby the exceiſive cold harden- 
ed into:4ce'; bur the: water. freſhly 
drawn fram ſuch VVells,. feels warm, 
or at leaſt tepid to a: mans hand-:put 
into'it.: :-And: as it-Nature deſign'd 
men fliould nor be-able; to contradidt 
the: me.of Antipiriſteſis,: without 
contradiging more:then one of their 
own ſenſes; ſhe has taken care,:;that 
oftentimes the water, that is freſhly 
drawn-out of the "deeper forts; of 
Wells and Springs, ſhould I 

| Ve 
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ly, as I have ſeen it, ſmoak, as if it 
had been bur lately taken. off the fire, 
And this may be ſaid, without a Me- 
taphor, to demonſtrate ad oculum, 
the reality of Antiperiſiaſis;there being 
no other cauſe to which this warmth 
can be attributed, then the retirin 
of the hear from the cold externa 
Air, to the lower parts of the earth 
ard water: . fince both - theſe  Ele- 
ments . themſelves being: naturally 
cold, and one: of them in. the ſu- 
preme degree, the heat we are men- 
tioning 'is fo far from being likely to 
be generated in fo unfit a place, that 
if it were not very great, it muſt be 
extinguiſhed there, by the. coldneſs 
of the ſuperior Air, and that of the 
interior parts of the Earth, 


Eleutherius, | 

7.That Carneades may have but one 
trouble to anſwer the Allegations to 
be made in favour of Artrperiſtaſis, I 
hope he will give me leave ( accord- 
ing to my cuſtom of ſiding with ei- 
ther party, as occaſion-.invites me ) 
to'add to the familiar Obſervations 
mentioned by Themſizxs, PDOrne 
| tat 


r what intereſt, the unheeded dipo- 
ſitions of our own Bodies may have 
in the eſtimates we make of the de- 
grees of cold and hear, in other Bo- 
dies; I ſhould not lay much weight 
uponthe Phenomena, that are wont 
robe urg'd as proofs of eArtiperifia- 
fs, if ſome inſtances fomewhat leſs 


lyable to ſuſpicion, did not counte- 


nance the doarine they are urg'd for, 
I know that Caypeades being wont ſq 


x 1 his opinion about Antrpe: 


faſgs, as only to deny, that it is 
—_— made _ by the reaſons of 

xpertinents, that are commonly pro- 
duce to evince i, & were Sandia 
improper to urge him with obſerve 
tions, that are not familiar, and 
wont to be imploy'd ; \ but I know 
too, that he is nor ſo rigid an Adver- 
ſary, as nor to allow me to mer 
tion forme uncommon relations, that 
F learned from men of good credit, 
I ſhall rell you then, rhathaving pur- 
poſely inquired of ingenious men, 
that had” been very deep under 


ſome 


that are leſs obvious. For I franck- 
ly confeſs to you, that when I confi 


"7 "09 

ſyine in Mines.” - One of them affirm- 
«4; that/ar the borrom-of- the Grove 
(as they call it )-or Pic, he found ir 
very hotiin September, And another, 
that he'often tound ir hot enough to 
be troubleſome in VWinter, And a 
third (who is himſelf a great ſeeker 
for Mines, and a Maſter of conſide- 
rable ones ) char he found it ro be hot 
all the year Jong, And to manifeſt, 
that ſuch Obfervations will hold even 

in gelid Regions, I ſhall repeat to 
you, what I remember I read in the 

voyage of that ingenious Navigator, 

Caprain' James, 'who giving an ac 

count of- Charleton Iſland, which by 

his relation ſeems to be as cold as 

ktland ie ſelf, ſays, That his men found 


it more mortifying cold to wade through Pag. 35, 


the water in the beginning of June, when 
the Sea was all full of 1ce, then in" De- 
cember, when zt was tncrea(ing, And 
he-adds, that which makes more to 
our preſent purpoſe, and proves the 
aher pare of etie'-doarine of Antipe- 
riftaſis 5 That from therr well, out of 
whrch they had water #2 December, they 
bad ndnein July, And to firengthen 
the 'obſervation yet further; 'I'will ac- 

Lz quaing 


quaint you witharo ur 
poſs not unworthy yourngiice,, For 
caring of an ingenious # hpfciany 
that liv'd ſome years-in, and 
Muſco, I applied my {elf rg; him ( ag 


poſſibly you may have done, for if I 
miſtake not, I have:ſeen you roge- - 


ther ) to know, whether in that frozen 
Region he obſerved the Cellars tobe 
hotin Winter, And his ,anſwer-to 
That, and ſome other Queſtions of 
the like nature I pur*to him, amoun- 
ted in ſhore to this, That when Ien 
quired, whether their. Springs, and 
Vells were not all frozen in the 
Winter, he told me, . that he ſaw 
ſome Springs, whoſe warers froze 
not at all near the Spring-head, but, 
' atagood diſtance from thence, it bes 
ganto be thinly cas'd over with ice, 
He added, That his own VVell was 
about ſix fathoms deep, berweenthe 
ſurface of the earth, and-that of the 
water, and that the water in it, wah 


as I remember, about thrce or Four * 


fachoms deep, and that not obly this 
Well froze nat all 3he .\VVinter, but 
that the;;VWell -of big.' neighbour, 
which was but .one fathom deep ” 
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the ſuperficies of the water, did par 
freez neither. Ang tor ſatisfic my 
curioſity about the ſteams of this we 
rer, he told me, that when a Bucket 
ot water 'was newly :drawn,. if it 
were agitated, it would \moak, Bur 
that from the VWell ir ſelf, when the 
water in je was left quiet and unſtipe 
red, he didnor perceive any ſmoak 
to ariſe, 

8, To all this I ſhall add this further 
cixcumſtance, that having purpoſely 
inquired, whether in the Winter he 
found it'as hot in Cellars at £,Muyſco, 


Git is wont to be in that ſeaſon in 


ours > He anſwered me, that when 
the doors and windows were careful: 
ly ſhut, to hinder the immediate 
commerce betwixt the included ang 
external Air, he often found, if he 
ſey'd long in his Cellar, it would 
not only defend him from the ſharp- 
nels of the Ruſi:az cold, as bitter @s 
thar is wont to be in Winter, bur 
keep him warm enough, to be ready 
toſwegr, though he laid by his Furs, 
So that if we may rely, cither upon 
the Teſtimony of our ſenſes, we mult 
neceſſarily admit Cellars to be 

Zz2 — warmer 


warmer in' Winter, theni.in Sum- 
mer, and conſequently allowan 4z- 
tiperiſta(is. oF 


9. Carneades,' ThoughlI were not in. 


haſte,l ſhould nor think it neceſſary to 
reply any thing elſe to the firſt partof 
what was faid by Them:ſtzus,then that, 
whar he alledges of the Univerſality 
of the Opinion he maintains, ma 

ſerve to recommend that which he 
oppoſes. For the vulgar Do&rine 
about Artiperiſftaſis, being, as he ur- 
ges, receiv'd, and taught in all the 
Schools, the Innovators he- declaims 
againſt, muſt have learned it there 
among the other Per:patet:c> tenents, 
that youth is wont to be imbued with 


in thole places ; fo that it may rather 
ſeem the love of truth, then of fingu- 


larity, that engages them againſt an 
Opinion, Which before was their 
own, as well as that of the generalis 
ty of Scholars, aud conſequently a- 
gainſt which they cannot maintain a 
Paradox, that does not imply a Re- 
traQation, - Burl ſhall notproſecute 
my Anſwer to Themiſtias's PO 
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fince Electherius, whom Iam chiefly 
to ſpeak itoy'1s too much-a'-Philolo- 
pher rothink Truth leſs her'ſelf,- for- 
being ſlenderly attended; or to think 
tin | any met:the eſs like to be 'Her' fols 
y to | lowers, becauſe they- are! but few. 
rtof F To come then directly tothe contro-' 
hat, I verlſie it felf,' I think I need nor tell 
lity F oneof: you; 'that the other miſtakes 
nay | my opinion about it, For I perceive, 
| he IN Eleutherizs hath not quite forgotten, 
rlne | that I have not been wont to deny an 
ur- ff cAnteperefiaſes,” as it may be, bur only 
the I] as itiswworr tbe explicared, ' But ſince 
1ms | Themiftsw ſeems to be willing to have 
ere © mehis Anaponiſt"in this controver- 
nts, W fie; and fince Blewtherimhimielt ſeems 
vith E coconſpire with him;''I am-contene 
her I to a@ for: a while the' part, you 
gu- F Gentlemen'would'have me take up- 
an £ onme,” and will propoſe to you part 
cir F of-whatIwould fay, forthe opinjon 
alis E you jmpute to-me; in caſe I were re- 
'& I allyofir.. ©, 

na } :10,To come then to the controverſie 
Re- f itſelf, though Themiſtras has drawn 
ute F his proofs: ''for! the AUR peraſs of 
le, | the Schools, partly from Reaſon, and 
ce F partly from Experience ; 'yet the ves 
Zz 3 ry. 


6", 


(140) 
ſame wo i Topicks ſeem 20\metg 
afford confiderations; that my juſt: 
ly wattant our calling i ih ion, 
t1:And firſt,if we lookupon the rea- 
ſon of the thing conſidered abſtradt- 
edlytrom the Experiments, that ate 
pretended to-evince an Antperiftaſib, 
we cannot but think.it may be very ras 
tional, -1 ſay nor, to doubt of it, but 
© reje&i8, ::For in the firſt place, 
according'ito the courſe: of..Nature, 
@ne.conrary, ought to deſtroy; not 
to corroboratey the other, : And next, 
"tis a ma$ime among the Peripotetscis 
themſelves, That' natural caules-al- 
ways a&as much as they.can, i And 
cExtainly as tO. Our cale,. where we 
treat not of living creatures, I cannot 
but. thipk the Axiom phyſically des | 
monſirative, For inanimate Agent 
a& notby choice, but'by a-necefary 
wnpulſe, -and-not being endoWw'd with 
Lladerſtanding and Will, camotof 
themſelves be able to moderate orto 
ſuſpend their -aRions.. And 43 for 
what Themiſics alledpes; : that it was 
neceſlary..for- the - Preſervation of 
Coldang Heat, that they ſhould be 
Endowed with fuch-a pover of in» 


tend- 


confets,}- rhat- though 'in living crea« 
twres;- and eſpecially in the bodies of 
the perfeQer forts of. Animals, I do 
in -divers-'cafes allow - arguments 
drawn from'final cauſes z yet where 
only inanimate bodies are concern'd, 
[do not eaſily ſuffer my lelfrobe pre- 
vail'd upon by-fuch Arguments, Nor 
is there any dahger, thar" Cold and 
Hear, - whoſe'cauſcs are fo radicated 
it Nature, ' ſhould 'be loft out of the 
World, inicafe each parcel of mat- 
ter, that: happetis to be: ſurrounded 
wih' bodies, - Wherein 'a concrary 
a is predominant,” were not en- 
with an incomprehenſible fas 
culry of ſelf invigoration. . And Na- 
ture. either does not need the helpof 
this imaginary power, or oftemimes 
has recourſe-unto it to very little puny 
poſe; ſince we lee, that theſe Qua- 
lities ſubfiſt;in the world, and yet de 
-faFo the bottles of Vater, Wine, 
and other Liquors, that are carried 
upand down mthe Summer, are re- 
pularly warmed by the Ambient Air, 
And in Muſcevy and other cold Nots 
thern- Countries, Men, and other 
Z2 4 Ani. 


tending chemfelves, - I muſt freely 
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Anitaals have oftentimes their: Vita 


- Heardeſtroyed bythe: cold: that/fur, 
rounds them, being, thereby aQually 
frozen to death. And I ſomewhat 
wonder, that the followers of . Ari- 
fotle ſhould not take notice of that 
famous Experiment, which: he him- 
ſelf delivers, where he teaches, that 
hot water will ſooner congeal then 
cold. For-if the matter of ta& were 
true, it would ſufficiently manifeſt, 
that the heat harboured 1n the water, 
is deſtroyed, not jnvigorated by the 
coldneſs of the Air that ſurrounds it; 
ſo that Themiſkews muſt, I fear, on this 
occaſion, take ſanuary in my ob- 
ſervation, and to keep :Areſtotle from 
deſtroying his own opinion, with his 
own Experiment, had beſt ſay, as] 
do, that it-is not. true. -; And: though 
gr is not to be denied, that: white ſur- 
rounded with black, or-black with 
white, becomes thereby the more 
conſpicuous ; yet 'tis acknowledged, 
that there is no real increaſe, : or in- 
tenfjon of either quality, bur _onlya 
comparative one in reference 'to'our 
ſenſes obtaind by this Collation. 
| Nor dqes a Pymice-ſtone grow mare 


dry 


PP 
[= 1 


oe © 


ww.» Q- © 


_ i oy ang 


dry, / then it wasinthie fire-orcarth, 
by being transferred into; the [Air '6r 
Water,  and>conſequently enyironed 


, with either ofthoſerwo fluids, which 
'Themiſizus and his Schools teach us to 


be moiſt Elements :. neither-will you 
expe& to finda piece of dimglaſs be- 
come really _ more ;; tranſparent, 
though one ſhould ſet it in-atrame of 


| Ebony, though that wood be:fo opa- 


cous'as to; be: black; Andi whereas 
'tis commonly alledged, as a! proof 
of the power, Nature tas given Bo- 
dies: of flying; their contratics,: that 
drops of water falling upon-a, Table, 
will- gather'- themſelves: .itito_ little 
globes, . to avoid the contrary quality 
n:the: Tablez; and keep: chemielves 
from being {wallowed -up;by:the dry 
wodgd ;-the cauſe pretended has no 
intereſt.in the effet, bur hittle/drops 
of water, where the gravity 4s; hot 
great enoughtoſurmoupr the' ation 
of the-ambicnt fluid, if they meet 
with fmall duſt upon..a Table, they 


, .doas' they xoul along, gather it up, 


and their ſurfaces being covered: with 
it, do got immediately touch the 
board, which elſe they would flick 
tO, 


Globular fi which the drops'6f 
water, and other Liquors,” ſome; 
times acquire, proceeds not - from 
their flying of drineſs, bur either froni 
their being every way preſs d, atleaſt 
almoſt equally ( for in ſome caſes al- 
ſo they are not exactly round )' by 
. fome ambient fluid,” of. a diſagrees 
ing Nature, or from. ſotne other 
cauſe differing from tharthe' School 
would give, - I ſhall defire you ro take 
notice, that the drops of water, that 
ſwim in Oyl, fo as to be ſarrounded 
with ir, - will likewiſe: be:Globular; 
and yer Oyl is a true and: moiftehing 
liquor, as rene water, And the 
drops of Quickfilver; though a 
Table tha are-more. diſpoſed, the 
water, to gather themſclves: ino'e 
round figure; yet that they do-itnot 
as humid Bodies, 15 evident,' becauſe 

ſilver broken into. drops, will 
have moſt of chem 'Globular, ' nor 
only in Oyl, but in Water, And to 


ſhow you; ther 'cis from the incon - 


gruity,it has to certain bodies, that 
its drops wilt not ſtick nupon @ Table, 
nor upon forye other bodies, but $6 
| ther 
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ther themſelves into lirtle ſphares, as 
if they defigned to touch the:wood- 
defi Plain bur an k/Point; 'To manj- 
feſt this;» Liay,-weneed  burtakeno- 
tice,\that though-the iſame+ drops 
will retain. the ſame” figure ar-Stone 
or Iron, yet they will readily ddhere 
to Gold, and loſe gheir Globulouſ- 
neſs upon it, though Gold be a far 577.” 
drier body then Wood, which) as far fuidiry, 
 & diſtillation: can'} manifeſt, muſt Se&t-15- 
have:in it rore'of twumiid-parts: of fe= 
veral- kinds, (I mean both watery 
ow degreibor )= Bur _ may z<liſh 
ora ellony 'tny. ta bam her 
cold 


to-examine the Ariiperrſta 


and heat, concerning eh Echink 
bad very juft cauſe eo-pronouncerhe 

wigar .canceit-yery unconſoriim £0 
th&natureof ihahimace bel _ For 


the, Penipatetichs talk: of ' 'Coidiqnd 
Heat ſurroundedbyir five quaz 
lity, as if both of them had an under: 
franding, and focefaghr, thar:in ale 
1: did nor gather (op "irs! ſpicits,/ and 
ftoudly play irs part t extin({ oppo: 
fite thar diſtreſles it, ir-tmuſt (fall 
bly peo and asif being romſcious 
tos delf, of having a power of ſelf 
invigo- 


invigoration, at: the: preſencebf' irs 
Adverfary,- it were: able to' encous 
rage it {elf like the'/Heroe'in thei Po- 
et, that ſaid,  Nunc'animis opus ef; 
o/Enea nunc. peflore: firmo, which in- 
deed is to transform: Phyſical agents 
into Moral ones, : * © 2;; 7031 11 

Y Ig 2:2: | 

I 2, Eleuth, The validity of the/Peripar 
tetick Argument,drawnfrom Reaſon, 
confidered abſtracedly*from-''Expes 
rience,' I ſhall leave Themiſti#s todil- 
pute.out-with you, at more: leiſure; 
And fince you well know, thar the 
only Arguments I'alledge roi«counte- 
nance Antzpereſtafis, were -built-upon 
Experience, :as-judging 'them-either 
the beſt or the only Ones, Blot 
to hear what you wilt ſay to the'Ex- 
amples-that: have:been. produced-of 
that which you'deny,v/ 5: #1 


I-3.Carneades;That,E leutherius;which 
L havetoanſwer tothe examples that 
are urged, cither by the: Schools;:'or 
by you in/:favour of Antrperiſtaſis, 
conſis; of two ' parts, - For: ' firſt 1 

PLP 3 CN? boy 6 might 
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might ſhow, that as reaſon declares 
openly againſt. che-common Opini- 
on,; ſo there are-\Experiments. which 
eft;} | favour mine, and which may be op- 
in- | poledro thoſeyou have aliedged for 
ny the contrary do&rine, And ſecovdly, 
[11 | Imight repreſent, that of thoſe. ex- 
' © amples, ſome are falſe, others doubt- 
;9n ful 3--and thoſe thar are neither of 
1dr theſe. two, are ſufficient, or capable 
of of bezng otherwiſe explicated, without 
” the help of your - Hypotheſis, Bur for 


iſ brevities ſake, I: ſhall not manage 
re; theſe two replies apart, but mention, 
the as occaſion ſhall ſerve, the Experi- 
tez mentsz-ghat favour my .opinion, a- 
on mong my\other :anſwers, to what 


Ter you have been pleaſed to urge on the 

ti behalf of Ar:ſtotle. 

Ix- I4. Tobegin then with that grand 

of Experiment, which, 1 remember a 
|; late . Champion for. Antiperiſfiaſis, 
i makes his leading Argument to efta- 

ich bliſh it, and which: is ſo generally 


at urged, on that. occaſion, I mean the 
or heating of quick- Lime in cold water. 
vs, I confeſs I cannot but admire the La- 


I zineſs. and Credulity of Mankind, 
he which have ſo long, and generally 
| acquiclc'd 


ly have found to be falſe, - This I ſay; 
becauſe I was poſſibly -the firſt;' char 
has had both the eurioſity- andi bol- 
neſsta examine ſo'geteral and-eon- 
ſtant a Tradition';' yet I doubt-not, 
that you will foon be brought to take 
Iitas well as I, for as great' as pgpu- 
lar an error. For to ler you mani. 
feſtly ſee; how litele the Incaleſcence 
of the quick-Lime needs be allowed 
to-procced from the coldneſs of the 
ambient water, if inſtead of cold was 
rer, 'you quench it with hot” water, 
the Ebullition of the liquor, will not 
only be as great, as if the water were 
cold; but oftentimes far greater, As 
I have ſometimes for curioſity remo- 
ved boiling water from the fire, and 
when the Nui had left of boil 
bur was yet ſcalding hor, 1 put into 
ir 'a' convenient quamiey of 'quick- 
Lime; and after a while, the water, 
which, as I ſaid, had ceas'd+ from 
boiling, began toboil afreſh, with ſo 
mychvehemence, -andſuch laxgeand 
rope bubbles; 'that it threatned 
eo run'over the Pot, of 'whieh,: be- 
lore'the efferveſcence, a confiderable 
tt rd x . part 
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ay, | 'n9. more then whatL.mighe well look 


ha | for, bot water being much fitter 
1a: | then cold to pervade nimbly the bo- 
ons | dy ofthe Lime, and haſtily diſſolve, 
ot, | aud ict athiverty the igneous and fa- 
ike || line parts, ,wherewith it abounds. 
pu- | And how, much a greater intereſt 
nj. | falrs may,bave in {uch incaleſcencies, 
_ then Cold, I have alſo taken pleaſure 
ved | tory, by pouring Acid ſpirits, and 
the | particularly ſpirit of ſalt upon good 

vick- Lime, ; For - by. this means 
there would be a far greater degree 
not | ofheatexcited, then it Thad inſtead 
ere | of fpirit of Salt uſed common water : 
As | Andthis,, whether I imploy'd the ſpi- 
no. | ritcold or hot, For in either cale, 
and | fo ſmall 3 Porrgan as about the big- 
ing refs of a Valnut of Lime.put into a 
into | mall glaſs, would by the addition of 
iek- | Alittle ſpiris of Salt put to it by de- 
ter, Berg, both | hiſs,” and imoak, and 
roM very furprizingly, and notwith- 
hſs | Banding /the ſmall quantity of the 
and | matter, would conceive ſo great & 
ned | heat, that] was not able to hold the 
Slaſs: in my hand. And to ſhow 
lome friends, how little, hear excited 


in 


FN 


in'quick-Lime by cold water, pros f 
ds barely from the coldnefs of that © 
liquor; I caus'd a parcel of 'good 


Lime tobe bearen ſmall; and porting 
one part of it jnto a*glaſs veſſel, 

drench'd it plentifnlly with oyl of 
Turpentine, more then' it would im: 
bibe, and the other portion” of the 
Lime] likewiſe drench'd 'with com- 
mon water : both theſe liquors ha- 
ving ftood' in the fame room, © that 
they might be reduc'di by' the ſame 
Ambient' Air, to alike degree of. 
coldneſs, the event of this Trial was 
(wharT look'd for) that the oyl of 
Turpentine, notwithſtanding irs au: 
al coldnefs,- and the grear ſubrilty 
and piercingneſs of parts, * which it 
has in common with other Chymical 
oyls, being*of an incongruous” Tex- 
cure ſeem'd not to make'any difſolu- 
tion of the powdered Lime; and did 
not; for ſeveral hours, that'I kepr it, 
produce; that I perceived, 'any ſens 
ſible hear in the Lime, Whereas to 
ſhow, that *twas not the faulr ofthe 
Lime, thar part of it, on which com: 
mon water had been poured, did af- 
er a lictle'while conceive ay a 
cat, 
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(721) 
heat, that it broke a large open- 
mouth'd-glaſs, into whoſe botrom 
it was put, and not only grew. fo hot, 
that I could not endure to. hold it in 
my hand, bur-ſent out at the mouth 
of the glaſs, though that 'were conſi- 
derably diſtant from the Lime, a; co- 
pious white: fume, fo hot, - that I 
could not well ſuffer the holding of 
my hand over it, And to prevent a 
poſſible, though invalid, objeQion, 
which I forelaw might be: drawn a- 
gainſt the Experiment made with oyl 
of Turpentine, from the Oleaginous 
Nature of that liquor ; I covered a 
piece of the ſame ſort of quick-Lime, 
I have been ſpeaking of, with mighty 
rectified ſpirit of Wine ; but thoug 

[ left them together all night, yer I 
perceived not, that the liquor had at 
all ſlack'd the Lime, which continu- 
ed in an intire lump, till upon the 
lubſticuting of common water, it did, 
as-I remember, quickly appear to be 
flack'd, fince it fell aſſunder into a 
kind of minute white powder, which 
was ( bating the colour) almoſt like 
mud, and would cafily. by a little 
ſhaking be diſperſt,like ir,through the 
watcr, Aaa Eleas 


< 
7 © 4 


I 5.Eleutherius,l ingeniouſly confeſs 
ro you,Carneades,that what you ſay ſurs 
prizes me, for I thoughtar ſupertiuous 
to try my ſelf,lo acknowledged anEx- 
periment, being not able to imagine, 
that ſo many learned men for ſo ma; 
ny Ages, ſhould ſo unanimouſly and 
confidently deliver a matter of fa&; 
of which, if it were: not true, the 

falſity could be ſo eaſily diſcovered, 


I6, Carneades, For:my part,Eleathe- 
Y:40, '] confeſs I am: wontto doubr of 
what they teach,thar ſeldom or never 
doubt, - And I hope: you will forgive 
me, if having found an” aſſertion fo 
general and uncontroul'd of a falſity 
{o caſie to be difprov'd, I be incli- 
nable to: fuſpe& rhe Truth of their 
other mferior Traditions about eAw 
tiperiſiafisy and oftheſe I will menti: 
on'the two chiefeſt;I have mer with 
among the moderns ( for being con+ 
trivd Experiments, I preſume you 
will cafily believe they came not 
from Ariſtotle, nor 'the Ancienrer 

-. 42,1720: 24 Schhol 
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Schoolmen that commented upon 
Him.) 

17, The firſt of theſe is the freez- 
ing a Pot to a Joynt-ſtool, by a mix-+ 
ture of [ſnow and falt, by the fires 
fide : in which caſe! *cis pretended, 
that rhe fire does fo intend the cold, 
as to enable tt to congeal the water, 
thar ſtagnated upon the ſurface of the 
ſool, berwixe That and the bottom 
of the Por. Burt bow litcle need 
there is: of Aztiper:ftafis in this Expe-+ 
riment, you may guels by this, that 


Thave purpoſely made it with good 


ſucceſs, in a place in which there nei- 
ther was, nor ever probably had been 
a fire, the room. being deſtitute of a 
Chimney. And this Trial of mine 
Icould confirm by divers other Ex- 
periments of the like nature, but that' 
this one-1s ſufficient. 

- 18, I proceed therefore to the 
other Experiment, which is deliver- 
ed by very learned men, and for 
whom I'have a great reſpec : ac» 
cording to thele, it you take a ſome- 
what large Pot, and having fill'd ir 
almoſt with ſnow, place in the midle 
of the ſnow a Vial full of water ; this 
Aa Por 


Pot being put over the fire, the cold- 
neſs of the ſnow will be fo intended 
by the hear, from which it flies into 
the water, that it will turn that lis 

uor into ice, - Bur though I ſeveral 
times tri'd this Experiment, yet neji- 
ther in earthen, nor in' filver veſſels, 
could I ever produce the promiſed 
ice, And1 remember, that an emi- 
nently learned man, that wondered 
to find me fo diffident of what he 
ſaid, he knew to be true, readily un- 
dertook to convince me by an Ocular 
proof, but with no better ſuccels 
then I had had before,So that the Ar- 
gument may be plauſibly enough re- 
torted upon them that urge it. 

I9, And in caſe the Trial ſhould 
ſucceed ſometime or other { for that 
it doth not ordinarily, I have ſhown 
already ) yet will there be no neceſſi- 
ty of deriving the effes from Antepe- 
7:fhaſis, For though in ſuch caſes the 
fire would contribute to the produdti- 
on of the effe&, by haſtening the dil- 
ſolution of the ſnow, yet the heat of 
the fire does but remotely, and by 
accident cauſe the production of ice, 
ſince other Agents will do the ſame 
ehungy 
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44+ 
thing, that are qualified to make a 
quick diſſolution of the ſnow, whe- 
ther they be hor or no; as I have tri'd 
that ſpirit and crude falt of Nitre, 
will either of them by a due applica- 
tion, bring ſnow, by diflolving it, to 
congeal water, though the Spirit and 
the Nitre be generally agreed upon to 
aFually cold, and one, it not both of 
them, to be potentzally cold too, 

20, Having thus diſpatch'd the 
Experements pretended to evince an 
Antiper:ftaſis, T muſt now examine 
the Obſervations, that are alledg'd to 
that purpoſe, of which the principal, 
if not the only, are theſe, The cold. 
neſs of the- middle Region of the Air. 
The increaſe of mens ſtomacks in 
Winter, The generation of Hail ; 
and the heat and cold in Cellars, and 
other Subterraneal places, when the 
contrary Quality reigns in the Air, 

21, To begin with the firſt of 
theſe : . I will not now diſpute, whe- 
ther the ſecond Region of the Air, 
have really that coldneſs that is wont 
to be aſcrib'd- to it: Though our 
Friend ' Mr. Boyle ſeems to doubt, 
whether that Regions being always, 
Aaa 3 and 
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and every wherecold, have been as 
ſtrongly proved, as aflerted, Bur 
paſſing over that Queſtion, I fee no 
need of imploring the help of Atipe- 
riſtaſis, to keepthe ſecond Region of 
the Air for the moſt part cool, For 
withour art all taking in the+ cauſe 
1magin'd by the Schools, an obvious 
and ſufficient one may be eaſily af- 
ſ1gn'd, For the Air being, as 0 
ſenſe, cold of its own nature, ſo that 
when we feel it hot, it is made ſoby 
ſome adventitious agent, and that 
agent being for the moſt part the 
Sun, who heats the Air chiefh, 
though not only, by its refleQed 
beams; their heat 1s fo languid, by 
that time they arrive, diſpers'd, ar 
the ſecond Region of the Air, that 
they are not able ro overpower its 
Natural coldneſs, increaſed per- 
chance by ſome frigorifick ſpirits, 
that may find a more commodious 
harbour there, then in other parts of 
the Armoſphere, And wharever be 
the true cauſe of the coldnels in the 
middle region of the Air, I cannot 
butadmire to find, that Coldneſs fo 
confidently alcrib'd ro a at 

| Dy 
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by Themifi1us and his Friends the Art 
ſtate/ian5 ; 'For- according. $0: them, 
'tis the Nature of the Element of Air 
tobe as well hot as moiſt, and: ac- 
cording to the fame Peripatetichs, 
both the upper Region of the Air al- 
ways, and the lower in Sunimer is 
hot, the former.-by the neighbour- 
hood of the.imaginary Element of 
fire, and the latter by the retietion 
of the Sun-beams: from the Earth ;_ 
which ewo Poſitions being laid roge- 
ther, I would fain learn of any 4r:s 
fotelian, how - Antrperfſiaſis:comes to 
take place here >: For, according to 
them, thoſe Badies. have their cold 
and hear increas d by  Antiperiſtaſis, 
that are On both hands aflail'd by Bo- 
dies of a contrary Quality, to thar 
which is natural to the ſurrounded 
Body, whereas the whole Element 
of Air, and conſequently the middle 
Region, being, as they would pers 
{wade us, hat, of its own Nature 
what ſhadow of probability 15 there, 
that the higheſt and loweſt Regions, 
by being hor, | ſhould make the 
middle Region,” which is alſo:natu- 
rally hot, intenſly and durably cold. 
aa 4 But 


- that ir needs -not to be: inſiſted on; 
P— cis but -an Argument ad 
ominem, I-ſhall add this for their 
ſakes, that are not in this point Per:- 
pateticks, That ir does not appear to 
me, that if the Air be naturally ra- 
ther cold, then hot, the ſecond Re- 
gion muſt owe the /ztenſneſs of thar 
Quality to Aztzperiſtaſis, For the 
ground of the opinion, I oppoſe, being 
this, That both the firſt and the third 
Regions are conſiderably hor, 1 
would gladly find it prov'd as to the 
upper:Region. I confeſs I have not 
found the aflertion contradicted, but 
that, as little convinces me, as the 
uncontrouledneſs of the Tradition 
about quick-Lime, that lately con- 
futed. *Tistrue, there are two rea: 
ſons alledged, to evince the heat of 
.theſupreme Region 'of the Air, but 
neither of them to me ſeems cogent. 
For the firſt is, that the Vicinity of 
this Region to the Element of fire 
makes 1t partake a high degree of 
Hear, Bur if we conſider the di- 
ance of that Element, which they 
place contiguous to the Orb ofthe 
£ Moon, 
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Moon, and how little nearer-to it 
the concave part of the upper Region 
is, then the Convex of the middle, 
we may cafily conceive, that in two 
diſtances, ' that are both of them ſo 
immerſe, {o ſmall a diſparity cannot be 
much (ifatall ) more conſiderable, 
then the greater nearneſs of one ſide 


ofa ſheet of paper held at three yards 


diſtance from an ordinary fire, in 
compariſon of the diſtance of the 
other ſide of the ſame paper ;z or then 
the diſtances of a ſmall Warr, and 
of the neighbouring parts of the face, 
when a man comes within 2, or 3. 
yards of the fire, But'tis not worth 
while to proſecute this Confiderati- 
on, becauſe the Argument againſt 
which tis alledg'd, is built upon the 
groundleſs ſuppoſition of the Ele- 
ment of fire, a figment which many 
of themſelves do dayly grow aſham'd 
of, as indeed its exiſtence 1s as little 
to be diſcovered by reaſon, as per- 
ceiv'd by ſenſe. = 

22, Theother Argument for the 
hear of the third Region of the Air, 
is, that fiery Meteors are kindled by 
it, But notnow to queſtion, _ 

X ther 


ther all Meteors that ſhine, and 
therefore paſs for fiery, are really 
kizdled exhalations ; we ſee, that in 
the lower Region of the Air, and in 
Winter, thoſe fires that. are called 
either Heleza, or Caſter and Pollux, are 
generated in great ſtorms, and hang 
abour the ſails and ſhrouds of Ships, 
Nay, do not we much more fre, 
quently ſee, that Lightning is prodi- 
ced at all ſeaſons of the year (for in 
warmer Countries thouſands have 
obſerved ir to thunder {( and {o have 
Il')in Winter ) in the middle region 
of the Air. And frnce *tis not the heat 
of the inferior part of the Air, that 
kindles thoſe Exhalations ; and rf not- 
withſtanding the Coldneſs of the le- 
cond Region, fiery Meteors may be 
frequently generated theres I ſee no 
reaſon why the Production of ſuch 
Meteors ſhould argue the heat of the 
third Region of the Air, And if that 
Region be. not hot, then. it will, -I 
preſume, be eaſily granted, that the 
coldneſs of the ſecond muſt very-im: 
properly be attributed to ſuch an 4u- 
teperiſtaſis, as it is generally aſcribed 
ro, 
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' 23:1 come next £oconfider; that 
Aphoriſtical ſaying : of Hyporrates, 
pentres byeme eſſe calzdtores, together 
with., the Obtervation whereon:: ir 
ſeems to have been grounded... 1:wilt 
pot now examine, whether any argu- 
ments for the contrary may be drawn 
from the heat and thirſt men feel in 
Summer, and the refreſhment they 
then find by Drinks -and Fruits,.:and 
other Aliments that are actually cold; 
For that which E principally intended 
to ſay, 1s this, That I much more 
doubt the matter of fat delivered in 
the Aphoriſm, . then that, in caſe-ir be 
true, ir.may-be: made out withour 
the-helpot Arteperiſiaſis in the vulgar 
and Scholaftick notion of that Term, 

24. I conſider then firſt, thacthe 
proof; that is wont to be brought of 
the greater hear of mens 'ſtomacks'm 
Winter, 1s, .that men are wont; to 
have cher a greater-appetite torheir 
meart;.-- But though] pay ſo-miuchre- 
ipe& ro the; great Hypocr ates, | ay to 
allow the Aphoriſm in a ſenſe 3 "yer i 
admit.it to be true but upon an Hypo- 
theſis, 'thae-I do/nor. admit ro'be1o; 
For the Aphoriſm ſuppoſes, _— 
- | alge- 
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digeſtion of mear'in the ſtomack is 
- made by heat,: and conſequently, that 
che ſtronger digeſtion, that is wont 
to be made in Winter, is an argu- 
ment of the ſtomacks being ther hot- 
ter, then at other ſeaſons of the year, 
Bur the Erroniouſneſs of this ſuppoſi- 
tion, I think, I need not ſolemnly 
prove to Eleutherims, who I doubt not 
has taken notice of ſeveral things in 
Nature, that agree not with-it, and 
particularly ofthe ſtrong concoGiion, 
that is made in the:ſkomacks of divers 
ravenous fiſhes, whoſe ftomacks and 
blood are yet, :as:I: have purpoſely 
obſerved, ſenſibly: cold : bur if tt 
ſhould in ſomecales prove true, that 
there is really in: mens bodies. a far 
greater heat in Vinter then in Sum- 

mer ; yet this would - noe infer an 
Amntzperiftaſis in the ſenſe, wherein I 
oppoſe it, For the vital heatlodg'd 
in the. heart,. always: generating out 

of the blood and juices, that continu- 

ally. circulate \'through that part, 

great ſtore of ſpirits and warm exha- 

lations,” which are wont to tranſpire 

through the pores. of the skin in much 

greater quantities,” then,  notwith- 
ſtanding 
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ſtanding the affirmations of Sanforim, 
any thing but my own Trials could 
have perſwaded ' me, theſe warm 
ſtcams finding the-pores of the skin 
ſtraitned and ſhut up, grow more 
and more copious in. the body, and 
thereby hear the ſtomack, as well as 
the other 1nternal parts ofit: And 
perhaps *alſo the - ſame frigorifick 
Corpuſcles or Temperature of the 
Air, that produce cold in Winter, 
may by ſhutting 'in certain kinds of 
Effluvia, or perhaps altering : the 
motion or Texture-/of-the blood, re- 
duce it:to ſuch a diſpoſition, as that 
the ; appetite ſhall be increas'd,. as 
well as the cancoRion in the ftomack 


promoted by the Stomachical menſiru- 


un, or ferment, which either is 
newly generated in Winter, or 
more copiouſly ſupplied ( by the cir- 
culating of the blood to the ſtomack ) 
in that ſeaſon then in others, : And 
to ſhow, that a good appetite may 
be procur'd by agents endow'd. with 
very diſtin and contrary qualities : 
do not we ſee, that ſpicy Sauces, 
Wineand Vineger.do all of them, in 
moſ} men, beger an appetite, though 
the 


the two former: be" confeſſedly hot, 


and the latter cold. ' Ard fo Worm- 


wood, and'/juice'of Lemmons have 
borh-of them paguondy reliv'd' dull 
an& weak ſtomacks; though the one 
be confeſſedly a hot fimple, and the 
other/a cold. ' And in ſome caſes, ei- 
ther the trigorifick Corpuſcles thems 
felves, 'and. perhaps ſome 6ther 'un- 
known to us, that they may'bring 
along with them,” may ſo' follicite 
the ſtomack, as to breed anicager aps 
petite; not preciſely 'by their: being 
cold or hot, burby rheir peculiar na- 
ture; as we have inſtances of ſome; 
thar in theſe parts by walking on the 
{row, procure to themſelves a Bult- 
mas. And the learned Fromwndus Ye- 
Yting, how he himſelf by walking 
long on the ſnow, was ſurpriz'd with 
ſich a BeAyuie, takes notice, that 
thechief cauſe of the fainting was in 
theſtomack : And that he found by 
his own experience, 'that' that ' part 
was diſcompos'd;convell'd, and pro- 
vok'd*-eo caſt. 'To which he adds, 
(what makes much for my preſent 
Pegs ) that he now thinks the chief 
canſe of the Bulrmra to confilt 'in cer- 

rain 
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tain ſteams,: that do peculiarly affe& 
the ſtomack, which they gnaw and 
diftend.”  And-juſt before :he ob- 
ſerves, that firaining to fetch deep 
coughs is a preſent remedy in this dt- 
ſemper, by diicharging the ſtomack 
and Lungs of thote ſnowy ſpirits, 
which were either attracted in reſpi. 
ration, or had ſome other way infi- 
nuated themſelves into thoſe parts : 
So that beſides the cold abſtractedly 
conſider'd, che ſtomack may be pe. 
culiarly affe&ed by other, either ar- 
tributes or-concomitants, of the fri- 
porifick Corpuſcles, that grow pos 
werful in froſty weather; with which 
it well agrees, that divers have been 
obſerved to be ſubjeR to Bulimias's in 
theſe parts: of the world, though in 

our warmer: Climates fuch men en= 

dure nothing near 1o great'a cold, 

vor are fo! much inconvenienced by 

it, as multitudes of others, that in 

Nova Zembla, and other gelid Regis 

ons never complain'd of having con-= 

traced even inthe midi of Winter; 

any {uchydiſcafe.  £90L.CA 21 
: 25.. Another argument that isſpe- 

cxous enough, urg'd in favour of A 
4] trperiſtaſts, 


ducion of Hail, which is preſum'dto 
be generated in Summer only, not in 
Winter, and, according to Ariſtotle 
and the Schools, is made in the low- 
eſt Region of the Air, by the cold of 
the falling drops of rain ſo highly in- 
tended by the warmth it meets with 
in the Air near the Earth, as to con- 
geal the water wherein 'tis harbour'd, 
- But though Il freely confeſs to you, 
that I think the generation of Hail dif 
ficulr enough to be ſolidly explica- 
red; yet I ſcruple not to reje the 
receiv'd dodrine abour ir, for ſeveral 
reaſons, of which I will now name 

four. ; 
26, For in the firſt place, *ris not 
univerſally true, as is ſuppos'd, and 
the Ariftotelian dofarine requires, 
that Hail falls not but in Summer, or 
very hot weather, For I have my 
felf obſerv'd it within this' twelve 
moneth, to Hail at the latter end of 
November, and that, when ſome fro- 
ſty. days have preceded, ''and when 
the coldneſs of the weather was com- 
plain'd of. "Nay, the longeſt ſhower 
of Hail, thart cirher I,: or ſome others 
| remember 
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tiperifiaſis, is borrowed from the proz 
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remember our ſelves to have ever 


known, I obſerv'd to fall about a 


week before the end of Fanwary, ona 
night preceded by a very froſty day, 


- which ir ſelf was preceded by aſharp 


fir of froſty weather. And here [ 
muſt notpretermit this circumſtance, 
that when che tedious ſhower was 
over, there came to the houle, 
where I then was, a maid, that is (er- 
vant to one of my Domeſticks, and 
related. to Maſter, and others, 
how ſhe was for a good while miſled 
out of the beaten way, where the 
ſtorm found her by an /gnts fatuss, 
which ſhe followed, till by us pal- 
fing over a place, where ſhe foundan 
unpaſſable hedge, it both ſhow'd her, 


. that ſhe was out of her way, and 


that it was no candle, though ſhe had 
ſoconfidently thought it one, that 
ſhe call'd out to the party, ſhe pre- 
lum'd it ro be carried by. I will 
leave Themiſtius to unriddle, how the 
NoRurnal Air could kindle a fiery 
Meteor by its coldneſs, and at the 
ſame time congeal the falling drops 
of water into ice by its warmth, and 


ſhall only add, thatI doubt not bur 
; Bbb other 


_" 


have been-often made, though per- 
haps ſeldom recorded. | For within 
the coinpaſs of a very few wecks of 
the ſtorm, ſome ſervants of mine at- 
firm'd themſelves to have obſerved it 
to Hail two or three. times befides 
that already mention'd. 

27, Next, if Arifiotle have rightly 
aſſign'dthe cauſe of Hail, 'tis fome- 
what firange it ſhould not fall far 
more- frequently in Wymmer, and 
eſpecially in hor Climates, then ir 
does, - conſidering how often in-all 
probabilicy the drops of rain fall cold 
out of the ſecond Region into the 
warm Air of the firſt, And more 
ſtrange it is, Thar even in thoſe parts 
of &zypt, where it rains frequently 
enough and plentifully (for ſo Proſper 
Alpinas, that liv'd long there, affures 
us tt does ) though. not about Grard 
Cazro,' yet about Alexandria and Prim 
fam, it ſhould never Hail no more 
then Snow, as the ſame learned Phy- 
fician- (a witneſs above exception) 
affirms, Beſides, whereas it is pre- 
tended, that Snaw is generated in 
iy Sewer FOnWS-of 290. 7p oy 
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other” obſervations  of-the: like kind 


Wk + 1 
Hail always'to the lower, my own 
obſervation has afforded tme many in- 
ſtances, that ſeem to contradi& the 
Tradition, For I have obſerved in 
Iknow not how many great grains of 
Hail, that beſides a hard tranſparent 


icy ſhell, there was as 'twere a ſhowy 


Pith' of a ſoft and white ſubſtance, 
and this ſnowy part was moſt commonly 
in the middle of the icy, which made 
me call it Pith, but ſometzmes other- 
wiſe, And laſtly, whereas the fa- 
vourers of Antiperiſtaſis would* have 
the Drops of rain in their deſcent, ' to 
be congeal'd apart in the ambient 
Airz 'notto urge, how little the ir- 
regular and Angular figures we often 
meet with in Hail does countenance 
this do&rine ; Hail - often falls in 
prains, roo great by odds to be fitto 
comply with Ariſtotles conceir, For 
not to mention the grains of Hail [ 
have obſerved my felt to be of a big- 
neſs unſuitable to this opinion, divers 
learned eye-witnefles have inform'd 
me of their having obſervd much 
vreater then thoſe I have done : and 
particularly an eminent ' Yirtaoſs of 
uhqueſtionable ctedit, affirm'd both 
Bbb 2 | ro 


WH... - See. 
to me and to an Aſſembly of Yirtaeſ, 


that he had ſome years ago*at . Lyons 
in Fraxce oblerv'd a ſhower of Hail, 
many of whoſe grains were as big as 
ordinary Tefinis-balls, and which did 
the Windows and Tyles a miſchief 
anſwerable co that unuſual bulk, And 
Bartholinus affirms, that he himſelf 
obſerv'd, in another ſhower of Hail, 
grains of a more unwonted fize; a 
fangle grain weighing no leſs thena 
whole pound. But though this it ſelf 
is little in compariſon of what I re- 
member I have ſomewhere met with 
1n learned Authors, yet it may abun- 
dantly ſuffice to diſprove the vulgar 
conceit about the generation of Hail, 
till we meet in theſe Countries with 
ſhowers of rain, whole ſingle drops 
prove to be of ſuch a bigneſs which 
I preſume thoſe that aſcribe Hail to 
Antiperiſtaſis will not eaſily ſhow us, 
28, I come now to conſider the 
laſt and indeed the chiefeſt example, 
that is given of Aztsperiſtaſjs, namely 
the coldneſs of Cellars, and other 
ſubrerrancal Vaults in Summer, and 
their heat in Winter, And. as the 
Argument, wont to be i 
cnce 


hence, conſiſts of two parts, I will 
examine each of them by irs ſelf. * 
29. And firſt, as tothe refreſhing: 
o as I coldnels, that fubterrancal places are 
did £ wont to afford us in Summer, I both 
chief © deny, that they are ther colder than 
And | in Winter ; and I fay, that though 
aſelf F they were, that coldneſs would not 
lail, £ neceſſarily infer an Azteperiftaſis. 
bo 30, We muſt conſider then, thar 
ena } in Summer our Bodies having for 
elf © many days, if not ſome weeks, Or. 
.re- I perhaps months, been conſtantly ens 
with £ viron'd with an Air, which, at that 
oun- I ſeaſon! of the year, is much hotter, 
lar WF then'ris wont to be in Winter, or in 
lail, WJ other ſeaſons, our ſenſes may eaſily 
vith £ impoſe -upon us, and we may be 
ops © much miſtaken, by concluding upon 
uch F their Teſtimony, that the ſubterras 
ilto W neal Air we then find fo cool, is re- 
us. FF ally colder, then it was in Winter, 
che | oratthe Spring; as they that come 
ple, # out of hot Baths think the Air of the 
iely } adjoyning rooms very freſh and cool, 
her © which they found to be very warm, 
and } when coming our of the open Air, 
the } they went through thoſe warm 
om F rooms to the Bath, and the deepneſs 
ce Bbb 3 and 
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affected withthe changes of the ſea- 
ſon, as the outward Aur that is freely 


expos'd to the Suns warming beams, 


which pierces with any ſ{enf{ible force 
ſolittle a way into the ground, that 
Diggers are not wont to oblerve the 
Earth ro be dried and diſcolour'd by 


them beyond the depth of a very few 


feet, AndlI have found, thart in very 
ſhallow Mines not exceeding fix or 
ſeven yards in depth, though the 
mouth were wide, and the deſcent 

perpendicular enough, the - Air ' was 
cool in the heat of Summer 3. fo that 
the free Air and our Bodies that aze 


always immers'd in it, being muck - 


warmer in Summer then ar other 
times, and the {ubterrancal . Air by 
reaſon of its remoteneſs from thoke 
cauſes of alteration, continuing Rill 
the ſame, or bur very lire .chavg'd, 
it's no-wonder, there ſhould. appear 
a, difference as'to ſenſe, . when ous 


bodieg paſs from one of them-toane- 


ther, 


Ing, 


_ gr) a 

and retiredneſs of theſe fubterrancal | 
Caves keep the Air, they harboyr'd, 
from being aty thing-vear ſo much 


b plawneilh 


neal I ing, that-the Air of. Cellars -and 


Vaults were really colder in Summer 
then in VVineer, : that is, were dilco- 
vered to havea greater: coldfiefs, nos 
only as to our ſenſe of feeling; bur as 
to Vearher-glaſles ; yet why ſhould 
we for all that have rccourſe for the 


ſolution of the difficulty ro an Amtipe» 


riftafis, which 'tis much harder toun- 
derſtand, then to find out the cauſe 
of the Phenomenon, which ſeems in 
ſhort to be this, That whereas 
(which I ſhallſoon have occaſion to 
manifeſt) rhere are warm Exhalati- 
ons, that in all ſeaſons are plentitully 
ſent up by the ſubterraneal hear, from 
the lower tothe ſuperficial parts of 
the Earth, theſe ſteams, that in VVin- 
ter. are 113 -great part. repreſs'd, or 
check'd in; their aſcent, by the cold 
froſt or ſnow, that conflipates the 
lurface ofthe Earth; and. choaks up 
its pores, theſe Exhalations, Lay, that 
being detain'd in the ground would 
remper the Native coldnefs of the 
Earth and Water, and conſequently 
that of Springs, and of the ſubterra- 
neal Airy arc by :the heat that reigns 
it the outward Air, call'd ont: at the 
Bbb 4 many 


heat opens on the ſurface of the 
ground, by which means the water 
of deep $ ary; © gry Wells, and the 
ſubterraneal Air, being depriv'd of 
thar,which is wont toallay their Na- 
tiveor wonted coldneſs, are left to 
diſcloſe a higher degree of it, and 
ſeem to have that quality increas'd, 
when indeed- it is but freed from the 
mixture of its contrary that weaken. 
ed it, 2-H 
32. As for the heat, we find in 
Cellars and Vaults in Winter, the 
ſolutions already given will be appli- 
cable to that Phenomenon alto, which 
by this way is yet more caſe to be ac- 
counted for then the other, . For ha- 
ving firſt queſtion'dthe marter of fad, 
7twill not be difficult to ſhow, that 
though it were true, it need not be 
aſcrib'd to Antiperiſtaſis. 
33. I think then, that it may be 
juſtly queſtion'd, whether. Cellars in 
eneral are hotter in Winter then 
they are in Summer. For as for the 
Teſtimony of our ſenſes, upon which 
alone men are wont to conclude the 
affirmative, it may in this caſe oy 
ole ecth we oY = 
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many pores and chinks, which that 


and much delude us.” - Forthoſe plas 


ces being {ſhelter'd. from the winds, 


and kept from a free communication 


with the outward Ajr, are much lefs 


_ exposd then others to the aQionof 


thoſe agents,: whatever they be, that 
produce cold in the Air. So thar 
our bodies being conſtantly immers'd 
inthe Air refrigerated by the VWin- 


"ter, andconſequently brought nearer 


to the temper of that Air,. when we 
bring thoſe bodies into Cellars the 
ſubterraneal air muſt ſeem warm to 
us, though in it ſelf it were really 
invaried as to its temper, - 

34. Now that many Cellars are 
indeed colder inthe midſt of Winter, 
then in the heat of Summer, though 
not in reſpe& of our ſenſes, yet in res 
ipe& of other bodies that have not 
the ſame prediſpofitions,I am induc'd' 
to believe by ſome Experiments of 
mine: own, purpoſely made, And 
firſt ina froſty evening having hung 
out in a Garden two ſeald Weathers 
glaſſes, thar' they might be reduc'd 
as near as could be to the temper of 
the ambient Air, I brought one of 


them intoa Cellar, and it ſoon began 


manifeſtly 


manifeſtly: to riſes | 
three hours aſcended five or fixdivi- 
ſions, whileſt- the water 1n another 


ſeal'd Weather-glaſs, that continued 


{uſpended in the / ſame part | of the 
Garden, . did rather a little ſubfide, 


then atall riſe, which is agreeable to 


the firſt part of what I was ſaying 


namely, that the Air, harbour'd in. 


Cellars, is not ſo powerfully affeQed 
by the ordinary efficients of cold, as 
the free and external air, And now 
astothe ſecond part of what I was 
ſaying, that the  ſubterraneal - Air, 
though it be leſs affe&ed by the out- 
ward cold, may be ſomewhat affe&- 
ed by it, inſtead of growing hotter 
by Antrperifiaſis ; I ſhall add, that 
early inthe morning in froſty Vea- 
ther the liquor in the ſame Vearher- 
glaſs appear'd more ſubfided, then 
— which: ſhows, that the 
external air did leflen;, nor increaſe 
the warmth of the air in che: Cellar, 
And having there-plac'd a wide 
mouth'd glaſs of -oyl, which inthaws 
A remain'd all night fluid 
as before, the ſame liquor, the very 
next night, which vas a bitter froſt, 


was 
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was ſo far frozen 
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: congeal'd;' as to 
fink in otber-oyl,. and keep jts furface 


exaQly, though the glaſs were incli; 
 F nedand turned upſide down.::And 
proſecuting: my Trial, I found, that 


10.4 ſharp troſt, and great ſnow, the 
liquor, .that:.on, the Thurſday-nighr 
was beneath the;faureh knub or mark 
of diviſion,. a ſudden thaw coming 
with a South wind, the next mornin 

inthe ſame Cellar the liquor - was at- 


cended - to the eighth mark. | And 


continuung the . VWeather: glaſs:in the 


- lame Cellar for a gaod while, to 


watch its alterations. every night. and 
mornings 1. remember I met. with, 
32nd regiftred more obſervations, that 
confirm'd me in my opinion, though 
tis ſo Jang. ago, that I have-forgor 
the particular circumſtances, * And 
alice theſe; Trials meeting , with. a 
learned Polazaer, 1 did withour de- 
claring my opinion, inquire of him, 
whether in his Country he had at ay 
time Qbſery'd Beer to treez in Cellars 
in froſty weather, to which he an- 
{wer'd; thatin the coldeſt Winters, 
if the Beer were ſmall, the Barrels 
would oftentimes be. frozen, : —_— 
| 1 


if it were ſtrong. 
have recourſe to forrain Teſtimony, 
having my ſelf obſerved here in Eng. 
land more then one Barrel of Beerto 
be frozen in the Cellar in exceeding 
cold weather, Iinſomuch-that oneof 
the Barrelsbeing full, and the liquor 
expanded by freezing, was forc'd 
out at certain. chinks, which ſeem to 
have: been made by that expanſive 
force, andthe liquorſo ejefed, ad- 
hered ina conſiderable lump to the 
outſide of the veſſel; and yet this 
Cellar had its Windows carefully 
ſhur, and notonly was near a Kitch- 
in, where fire was conſtantly kepr, 
but, which was more conſiderable; 
it had thisprincipal mark of being a 
good Cellar, that in the heat of 
Summer it us'd to afford me drink 
ſufficiently cool. And now to. re- 
quite Eleutherius-with the Teſtimony 
of that very perſon, Phyſician to the 


confeſs, that as | he ſuſpeRs, I had 


when I diligently enquired ofhim, 
whether their Cellars at Muſco-were 
| really 


$:au Emperor, whole authority - 
— alledg'd againſt me, I ſhall ' 


conference with - this Do&or, . and 
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really very cold in Summer, he ans 
ſwered me, - that they-were nor, and 
thar they had diſtint Cellars for 


| Summer-and for Winter, thar their 


ſmall Beer would quickly grow ſowr 
in their Cellars in Summer, if their 
veſſels were not: kept in Snow, that 
therefore their way was to make at 
the-botrom of their Summer Cellars 


 (rowhich belopg'd a Well to receive 


the water dropping from the melted 
Snow) a deep layer of ſnow, : on 
which they afterwards caſt.-a conve- 
nient. quantity of water, thar-:the 
whole maſs might be turn'd-jnto a 
kind of ice, - In this ſnow they keep 
their Casks, making - ſometimes a 
layer of Snow, and layer of Cask, 
and digging out their-veſlels, as they 
had occaſion to. uſe- them, }.-. By all 
which it may. appear how ground- 
lefly it's. «#verſally affirm'd of Cel- 
lars, that as they ſeem tothe ſexſe, ſo 
they zeally are hotter in Winter then 
in Summer, 

35. Burt #f «t ſhould happen,(as in ſome 
places 'tis not impoſſible, but thar it 


may that ſome Vaults and- Cellars 


are really warmer in Summer then'in 
' Wimer; 
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Winter 3 yet- 1 ſee” hor” 'why this 


ſhould reduce us't6*the acknowledgt 
ment'of an-Aztiperiftaſis z for neither 
coula@'the effe& be'made our by'that; 
nor/ would: there be' any neceſſity to 
have retonrſeroit., . 

36. And firſt I mighe conrent my 
{elft6'repear, what I have formetly 
faid,xo ſhew the incongruity of Any- 
periſtaſisin'general to Natures ways 
of ating; And Emight add, tharry 
imaginewith'ſome'late Periparetiths, 
( whon#all their reveretice ro Arrftotle 


has noefſo far blinded,” as not ro let. 


 chenviee the 'unreaforableneſs of his 
conceit') that'in Winter the 'warmih 
of the atribient /air* retreats*into Cel: 
lars abd Vaults ro-ſhun' its' coritFaty; 
is ro niake'mecr accidents, ' or.at beſt 
inanimate agents,” '''a& with know- 
ledge and'defign., {Bur] will rathet 
repreſem, that, thonph eAntiperiſftafis 
were intelligible; 'ir[were' improper 
coalledpe it ih ont” caſe,” | For" to in- 
vigorate the warmth of the air by rhe 
Cold;'the air muſtaccordivgto them 
beenviron'd witty other” cold bodies, 
and thehearmuft retire it ſelf as far 
aSit car from- them, And. accord- 

CST ingly 


w " p _ ie Saturn "* « SPI . YO ny 00 OY S PUR wat _ "7 p _w7 TEES 4 OT RONE AD "Oy ws this 
EN > "wy "ON RAPS IP: > ., le, hen os he? EE a St YA 1 ntl 4 s > ee #4 > : bh th -* 
0 . \ £ &. - WAY be 
, : . , 9" it 
. 4 "EY i 
- Rs > 0 _— 
: 4 i 
d '« 
* 


iogly *tis oblerv'd,- thatin Winter t 


deepeſt Cellars are warmeſt 3, burin 
the caſe before us the ſubterrancal 
air, though. above, it have the cold 
that reigns 4n VVinter; | yet beneath, 
the ſubterraneal heat makes the Earth 
very warm, This I ſhall not won- 
der, if you look upon, as new and Pa- 
radoxical, And therefore I ſhall 
apply my felt co the proot of it, and 
to convince you, I ſhall not imploy 
the obſervations of Chymiſts and Mi- 
neraliſts,” for fear you ſhould ſuſpe& 
them of ignorance or defign, but TI 
will vſe only the authority of a-learn- 
ed Phyſician, who I think- was alſo a 
ofeflor of Mathematicks, who in 
too Many points is a ſtout Pey;pa- 
zewck, and who above allthis profeſſes 
himſelf to be:an eye-witnefs of what 
he relates, This Author then jns 
forms us,. that about the year 16I5. 
hehad 2 curioſity to vifie the Mines 
of Hg-gary,-and particularly rogo 
down into; the deep Goden Mine at 
Cremnttz; and that after he had de- 
feended: fourſcore or. a hundred fa- 
thom,. he: found it exceſſively. bory 
though he had but a flight linnen gar- 
ment 
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ment on, andthough he be a main- 
tainer of Antiperiſteſis, yet he affirms 
that not only the Overſeer and work. 
men of that Mine, bur alſo thoſe of 
divers other Mines unanimouſly afſy- 
.red him, Thar that lower Region of 
the Earth was all the year long very 
hot, and as well in Winter as he - 
found it in Summer ; ſo that it feems 
in Winter the hear of the ſubterrane- 
al parts leſs remote from the ſuperti- 
cies, cannot be intended by the cold- 
neſs of the more internal partsof the 
Earth, thoſe parts being themſelves 
not always cold, bur always hor, 


gradus valde ftriftos profunde admo- 


frigidifimam, quam . 
metallicis opertus, multo frigidiorem 


next the air, exceedin 
aS he went down into 


oh 


"Lie . 37, Eleutheri- 

—— Coepimus in hanc fodinam per 5, But you may, 
dum deſcerdere, per regionem certs C arneades,  Te+ 
falls veſtibus member, -- that 

 ſenſs, &c. p, m, 130, this very Author 
| tells yon, that 

he found the ſupreme region of the 

Earth, as he calls ir, which i that 

cold, both 


Mine, and 


R as he came up again, and that he af- 
'  Cribes that coldneſs to Anteperifiafis. 


Carnea- 


38.Oarneades, 


may remember ficciſſtmaque. p. m. 130. 
too, that the res = 
lates, - that 'twas in Fuly,, and in very 
hot weather, that he went down into 
the Mine, and that roavoid fouling 
his clothes, ' he put them off, and ex- 
chang'dthem for a light looſe Linnen 
garment, ſuch as the Diggers wore, 
and this himſelf mentions, ' as thar 
which much increaſed the coldnefs 
he felt; ''So that if beſides this, we 
conſider; / that he deſcended into a 
cooler place, with a Body alread 
affeted with the great heat, whic 
he elſewhere rakes notice, that thar 
{caſon had given the outward air, and 
perhaps much heated' by riding or 
walking to the Mine,' we ſhall not 
wonder, that he found the change 
very ſenſible as he went down; and 
we ſhall leſs wonder, 'that he found 
the upper Region of the'Earth, as he 
calls it, motecold when he:came up 
again : fince befides the toil of goiry 
to and fro, and aſcending 'throu 
narrow, low, and difficiilt paſſages, 
he came' ont of 'a place"cxceſſively 
. Cece hot; 
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hot; inſomuch thathe tells -us; that 


the Overſeer of the Mine would not 


go back with him the ſame-way he 
came, but took a far ſhorter, though 
it were a more.dangerous way, cau- 
ſing himſelf ro be drawn up in a. per- 
pendicular Groove, and rendring 
this reaſon, that 'twas very unhealthy; 
when one comes out of a place where 
the Diggers work naked, and where 
one 1s even melting into ſweat, to 
make any long ſtay in the ſuperior 


Region of the Earth. So that bes 


ſides that this Auchor, although he 
maintains Aztzperifiaſis, yet he al- 
lows this upper. Region to. be hot in 
Winter, - as well as cold in Summer, 
and conſequently, that in VVinter it 
has not' a cold region beneath, as 


well as above ir, which is enough to: 


vindicate.the: thing for which I firſt 
alledged his. Teſtimony : | Beſides 
this,. I ſay, to me,- who, though I 
willingly: thank: him for his Narra- 
tive, am-much more ſway'd by what 
he relates, then by what. he thinks; 


the magter of fat ſeemy. very; favour: | 


able 'to, my.;opinion.;, fox you ſce, 


thar1-canjuſtly refer the. cold he felt F 
I 5G. SLE, 2532-3 ' near 
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near the ſurface of the Earth, to the 
deception of his ſenſe, but the hear 
he felt within the bowels of the Earth 


cannot bereferred tothe ſame cauſe, - - 
{ince he tells us, that at the top of + * 
| that great and perpendicular Groove, . 


by which the Mine-maſter was drawn 
up, there aſcended a plentiful ſmoak, 
that was, even above the mouth of it, 


felr aQually hotz and beſides hisPag-125. 
own confeſſion, that the deep parts 


of the Mine, were more then ſeems 
ingly hot, I can draw further proofs 
from theſe rwo circumſtances, tharT 
have elſewhere met with in his Natr- 
rative: The one, thar on. the ſur- 
face of the Earth, it was then exceſ- 
ſively hot z another, that the ſmoak, 
which, notwith- 


kf 


. . . Exhalatio aere levior per ipſum pute- 
ſanding this heat um aſcendit magno impetu, in ejus ſu- 
appeared hot, __ ang, ſenſibiliter calida 1pſg 

P- &Fate, licet ſupremam terre regionem 
had in its aſcent runc frigidi mam permeat. Pag.128, 


fled through ſee alſo pag?125. 
ouror five hun- 

dred foor of a- cold region of the 
Earth, whereby it may well be ſups 


poſed, to have been much infrigida- 


ted. To theſe relations of the learn- 


ed Moorings, I will add,' that the 


Cccz2 Arch- 


Archbiſhop of %pſal affirms, that'in 
the year 1528. being in Poland, he 
went. to viſit thoſe deep mountains 

"(as he terms 


In Polonia wero montes profundifſimi = 
ſalis ſunt preſertim inFieliſcaCyBoch- them ) whence 
na ubi videndi canſd tranſcenſis ſca- they dig ſolid 
lis, vidi in profund#oribns locis babora- ſalr, and bavi 


rreis inStru- 


eores nudes ob gore ct Lo defeended 6 fry 


mentis eruere” ophlent? 
rum ſalis, veluti Aurian (&f Argentum . Ladders, found 


ex Mineris inexhaufis. Olaus Mag. , 
lib, 13. p. 332» 


\ 


in the deeper 
| places, that the 
workmen were naked, becauſe of 
the heat : ſo that ſuppoſing thetime 
of the year not to be conſiderable in 
this caſe, it ſeems by this relation, 
that, provided a man deſcends low 
enough into the bowels of the Earth, 
he will find it very hot, even in pla- 
ces that want thoſe Metals, or Mar- 
chiſites, or other like Mineral ſub- 
ſtances, by the attion of ſaline li- 
quors, or exhalations; 'upon' which, 
you, Eleutherius, have,' 1remember, 
ſometimes ſuſpe&ed, 'that the heat 
obſerved in Mines may be produ- 
ced. " | 

. 39. I have hitherto ſbown, that 
the heat of Cellars and” Vaults. in 
Winter, has been ery my 

" an 
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and now I come.to ſhow; that it has 


been as wrrece{[artly alcrib'd to Artie 
periſtaſis.. For as the air of thoſe pla- 
ces. 1s prateRed. from the. greateſt 
part of the adyentitious Coldneſs that 
reigns in the outward Air : fo. the 
ſubterraneal air has a-poktive cauſe 
of heat in Winter, that it has: not in 
Summer. ::Par as I formerly. took 
notice, in- Summer the pores of the 
Earth, being dilated and opened by . 
heat, the warm exhalations, - that 
were wont to be mingled with moiſt 
vapours in the bawels of 'the Earth, 
are, call'd our, and exhal'd away. 
For as .in the VWinter the ſurtace of 
the Earth being hardned by froſt, or 
the pares of itchaak'd up, orat icaſt 
much, obſkrufted, the hot ſteams, 
that, as lately, prov'd by our French 
Authors Teftimony ( to which I 
could add,. that of eminent Chymiſts 
and Mineralifts) do continually, and 
copiouſly enough aſcend. from the 
warm Region, ar lower'partsof the 
Earth, are in great part detained and 


impriſoned in; Cellars, and; other 


{ubterraneal cavities, where -conſe- 
quently they produce ſuch a heat, as 


Ccc 3 ro 


coldneſs of the ſeaſon, 'are more- 
then ordinarily careful, to op cup. 
the paſſages, at 'which che exreryal: 
air may get in, they do, though des 
ſignleſly, ſtop up the vents, at which 
the ſubterraneous exhalations might 

et our, * And to ſhew you, thatthis 

ſt circumRance is not impertinently 
taken notice of, 'I ſhall tell you, thar 
a very grave Author having occaſion 
to mention Cellars, relates it, as 4 
practiſe indivers houſes. of a Town, 
where he had been,' to keep vents in 
their deep Cellars, which in the Sum- 
mer,” were. from time to time' 0- 
pened, partly to keep- the - places 
iweet and wholfom, and parrtly-t6 
let our the warm Exhalations, 'that 


would elſe hinder their liquors from - 


keeping ſo freſh,” and well. And 
theſeiſteams were affirm'd to- have 
:been ſevera]'times 'taken- yotice of ro 
aſcend viſibly into the free' air like's 


ſmoak, ''which ſeveral Phenomena, 


-andparticularly whatl formerly 'te- 
lated of the hot funnies; that cm 
OF rs z TSS S ly 


"On FO 
to: thoſe that come out of the cold- 
air, may be very ſenſible. And the: 
rather, becayſe whileſt'men,. by the! 
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ly aſcended* out of the'great Groove 
in the H#ngarian Mine, ' may keep 
us from thinking incredible, . ©: 
49. And now by 'whar'l have: hj- 
therto diſcours'd, I have made way! 
for the {olution of a Phenomenon, thar 
is wont to be much urg'd in favour of 
Antiperiſiaſis, namely, the ſmoaking 
of water, that is drawn in troſty 
weather, our- of deep Wells and 
Springs. * 
4t. Bur firſt I muſt-advertiſe you, 
that' tis "improperly ' enough, that 
ſome urge for Artiperiftafis, ſuch ex- 
amplesas the ſtrange Spring near the 


. 
4 


- Temple' of Fwptter *Ammor, which 


Lacretiand others have oblerved to 
have been/ exceeding cold in the day 
time, and as hot ar night 3 for, nor 
how 'to' exatnine,' whether this ſtory 
be not fabulbns, or might not be a[- 
ib'd'to ſorne crafry trick :of the Ido- 
latrous Prieſts, thar had a mind to 
inpoſe upon Alexander, "as well as 
others, and procure 'an admiration 
tothe place z' I conſider, that this, 


and other'the like caſes, ſuch as are 


the Springs mentioned inthe Iſlands 
of Maldrvie, -by Pyrard ( a French 
} Ccc 4 Author, 


Pag 63- 


Authotz that-was ſhipwrack d, and 
liv d longin thoſe parts.) mult-be re 
ferred ro the. peculiar Nature 0f-the 
Springs, or fotne other hidden cauſe, 
fince, if the water of them were bur 
ordinary, and the Phenomens- were 
the effcQs of Antrpereſtaſis, - it might 
juſtly be -expe@ted, thart- the like 
ſhould happen in all Springs, or a 
keaſt in .vety- many, which, that it 
-doesnot, common experience ſhows 
us. And would fay, that this might 
be the caſe of the Spring, you mens 
tzon out of Captain Fames's Voyage, 
bur that 4efrder, - that: he does notiay 
expreſly, that-it was frozen in Jah; 
bur only that _ it afforded himao 
water, which might pen upon 
divers other accounts o_ beſides, 
that 'ris manifeſt, that in far hotter 
Countries,: where the excefive heat 


of the Air might more intend the ſubs 


tertancal cold, it Antiperifiaſis could 
do'ir, there is no talk ofepy. fach de- 
One pers o— wes _ 
the Springs ; befaes this, 1-ſay, there 
Sts ave thi fome Niſtake 
orother, a'con tion in therelty 
fiontt ſelf, fincein theſame Voyage, 
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ſpeaking 


ſpeaking. of the {ame month-of Des 

cember, he expreſly ſays, that their - 

che |} Well was then frozenup, fo, tha dig p,, ., 

auſe, | as deep 6s ie Conf, they could. come by 

e but | 20 water, dhe complains on thar 

were # occaſion, of the: unwholſomnelſs- of 

light EY melted ſnow-water, Tis true, that - 

like F he ſoon after mentions a Spring, that 

or at he found under. a. hills {de, which 

at it did\not ſo freez, bur that be-conld” 4g-59- 

ows i break the ice and come to it, butby 

light his very fending far from his houſe 

men: © to that Spring, - it appears to have 

age, been a Conſequence, and therefore 

tlay EU a Prot, of the uſeleſneſs of his Vell 

fol, in December; as his afirmation,. that 

nao itcominucd all the year ſo,, as-to be 

pon i ſerviceable, when: the ice was bro- 

ies, | ken, ſhows, - that .the Avtiperiſiaſis 

tter FF wdid.not freez itup. in Summex. .. And 

ieat i having cleared: my. [elf of fucha Te> 

ſubs | Kimony of this ingenions; Navigator, 

uld as would appear very illuſtrious, it 

de- | there had been no.miſtake about, I 

ee: | hall notiſcruple to add, that the. late 

ere | publiſher of the: Latin-Delcription of 

ake Dexmark ind Norway informs us, that 

har inor; near. that. little Daniſh, Iſland 

- ewes whrany the. agus, Theve 

| "bale 


buile his #ra1-Bargum, there is one 
Spring among'matiy ordinary. ones; 
that'evenin the coldeſt Winter-is ne- 
ver frozen, which, ſubjoyns my Au- 
thor, does in theſe regions exceedi 

rarely happen ' to' be found. 'Olaus 


Hancque naturam,lacum fumilem, pro- — 8/7 hy lſo wt 
pe Metrapolin Nidrofienſem Regni ates, that 1n 
Norvegiay vn: 092 con another part of 
precipue Arguments, quod in mediis ; . 
frigoribus nunquam congelatur. Lib.2. the King of Den- 
| _ -.'- marks Domini 


ons, namely, near Nrdrofia, one of 

che chief Cities of Norway, there is a 

Lake, "that even in tharNorthern Re, 

| gion never freezes.” "And the learned 

Joſeph, Jeſephni Acoſta mentions, that antivng 

Acoft. a very great number of hot Spring! 

Hif-Tid: tobe met within Peru, o At the Bajhi 
''* which theyrall the Baths of -Ingua; there 

is a tourfe of water, which omes forth ll 

hot anil boiling, aud jojhing "with" 
there is ariother, whiſt water | ﬆ as"VId. 

as ice, He adds, ' That the Ingua{ ot 

the Perworan E mperor !) 'was accuſtom: 

ed to temper the one [nn 'the other, anil 

that it is a wonderful thing to ſee Springs 

of ſo contrary qualitres,” ſo' near one to 

another, © Theſe © relations: as I was 

ſaying, T'\ſcruple hot''to' mention, 

though 
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though -ar firſt fight they may feem to 
disfavour my' caule, | For by theſe 
and ſome othersir' may appear, -thar 
Springs-may obtain very peculiar and 
firange qualities from: the nature of 
the places whence they come, ' or 
through which they pals, - or | from 
lome other cauſes, that are as' hid- 
den from us, as the originals'of theſe 
tare waters, - And this being once 
prov'd, * who'knows whar intereſt, 
lach-canſes;''as we are ſtrangers to, 
may have in ſome - Phezomena, that 
arewont to be wholly aſcrib'd to the 
hear and cold of the go 0 = pare 
ofthe ground, and what-influence - 
they have upon. many other- Sprin 
{beſides thoſe 'above* mentioned) 
ſome of which thar' are'/ very deep; 
may riſe from the warin'region of 
the Earth, where they may be affeR- 
ed by the place, as'botly theſe and 
others may: be by. Mineral-joxces'and 
Keams ( ſuch. perbaps, as we know 110- 
thing of ) though we well know, that 
ſome of them that 'are ſaline,* with- 
our being atall ſenſibly hor wall po- 
werfully reſiſt congelations” 0? 27:4 
042, Burhavivg hinted 3hus much 
bole! on 


(764) 
on this occaſion, Lthall now proceedſſhienſe 
to conſider, The ſmoaking of. waterandt 
drawn; irom deep. places in: froſtyſtons; 
weather, and ſhow,- that it:does:uot 
neceſſarily conclude, fuch water to. be 
warmer in VVineer,. fince that effe& 
may proceed not from: the greater 
warmth of the water in ſuch weather 
bur from the greater coldneſs afgbe 
Air.. For we may: take notice, that 
a mans breath in Summer, or in mild (ome 
Winter-weather, becomes very.:v- hoo 
ſible, the-.cold ambient Air nimbly © viog 
condenſing: .the fuliginous fieany, 
which: ate diſcharg'd>by. the Lungs, 
and--which in warmer weather :are 
readily diffus'd in 1mperceptible pats 
ricles through the air.  And-Ihar I they 
obſerved upon the! opening of iſluct | hea! 
in ſome mens arms,; that: though :n0 cur; 
imoak be vifible in Summer,: it. will | gf x 
be very» canſpicuous «in exceeding to 
ſharp weather, though! mens arms | jy \ 
at: leaſh, the external-parts. of them, 
ſeem, to have leſs heat in froſty weir Þ wa 
ther, then/'in Summer z--{ihce, inabe BY anc 
former; of:thoſe: ſeaſons,: they: are cat 
wont to be-manifeſily, more ſlender, U co 
the fleſhy paris and jaigs being con 
| enſc 


(265) 
Oc8e, jenſed by the coldneſs of the Air, 
Vate: andrhough the inienſible Tranſpiras 

tions; that- continually exhale from 
lotfill the parts: of our bodies, are not 
AEwont to be: viſible here, even in 
a\Vinters yer in extremely cold 
acer Countries, as Nova Zembla, or 
Charleton Iſland, thoſe Effluwuia have 
been obſerv'd, notonly ro'be thick- 
ed, but to be turned into ice ir ſelf, 
ometimes within the Sea-mens 
ſhooes. And here' in England, ha- 
ving not long fince imployed a la- 
40s, wok man-to dig a deep hole in ves 

weather, two Servants of 

ane ſtood by to fee him work, 

qe of them "is me, when 
FF they return'd, thar the fteams of his 
uct & heated body, were frozen upon the 
010 F outſide of his VVaſtcoat, which, one 
wil © of them, whileſtthe other was chute 
lng to give menotice of it, inconſiderarte- 
5B iy wip'd off. 
_on. 43. Andfince we ſee how faſt the 
et BF water in Ponds and Ditches, © waſtes 
te B and decreaſes in Summer, there is no 
uy cauſe todoube, bur that ir does then 
er, 8 continually emit Exhalations as well; 
ny i not much more plengiſully, rhen in 
Winter, 


(756) 


confirmed by this, thar in the Sum. 
mer, one ſhall often fee in the morn- 
ings or evenings, the: face of the wa- 


ter cover'd with a mift or ſmoak, that 


riſes out of .it. And I have ſome- 
times taken pleaſure toſee this aggre- 
gate of Exhalations, hover' over the 
watcr, and make, as it were, ano. 
ther River of a lighter liquor, that 


conform'd it ſelf, for a conſiderable 


* way, to the breadth and windings of 
the ſtream, whence it proceeded, 
AndT think it will be eafily granted, 
that the water in Summer time is at 
leaſt as warm at noon, when ſuc 
Exhalations are not viſible, as in 
morning when they are, though the 
Air becolder at this part of the day, 
then ar that; which obſervation 
gives .usthe true reaſon of the Phene- 
menon, . 

44- And though notwithſtanding 
all this, it were made to; appear, that 
1n ſome caſes, the ſmoaking water of 
Springs may be really ' warmer in 
Winter.chen in Summer ; yer a ut 
ficient reaſon of the Phenomenon may 
be fetch'd from what I have _—_— 

Eli- 


Winter, which may be manifeſtly 


delivered abour the; detention of che 


warm ſubterrancal . vapours by the 
froſt, and ſnow, .and rain, chat make 
the earth leſs perſpirable in Win- 
ter, 

45. And becauſe I know Thems:ſtt- 
#5 will Iook upen a thivg ſo diſagree- 
able. to the vulgar opinion, . Ot the 
Coldneſs of the whole Element of 
Earth, as a Paradox; I will. take 
this opportunity to add a further cons 


 firmation, to what I have been fay= 


ing. | 
6 And firſt, that there ariſe c0- 
ious and wart ſteams from the 
ower parts of the Earth, may be 
prov'd, not only by what I have al- 
ready mentioned, touching the Har- 
garian Mines, but: by. the common 
complaint of Diggers jn moſt,though 
not in all deep Mines, Thatthey are 
oftentimes troubled, and ſometimes 
endangered by ſudden damps, which 
do irequently ſo ſtuff up and thicken 
the ſubterrancal Air, that they make 
it not-only unfit for reſpiration, bur 
able ro exripguiſh the Lamps and 
Candles, that the Miners uſe, togive 
them light to work by, And Ire- 
SR member, 


7.2 ZE 


where having inquired of the diggers, 
whether rho - hx nears that 
compoſe their damps, did not ſome. 
rimes actually take fire within the bo. 
wels'of the Earth, I was anſwered, 
_ tharin ſome of their Pits (and parti- 
cularly irone, thar'they ſhow'd me 

chough notjn all, they did, inforuch 
thar the exhalation ſuddenly * Kind. 
ling, 'wonld make a report at the 
monthrof the Pir like a Muſquer, 'or 
a ſmall piece of Ordinance, and the 
flame would aQually burn ' off the 
hair, ' and ſcorch the $skins of ttiole 
workmen, that did not feaſonably 
ger out of the Pir, when the exhalz- 
tion appear'd to be near an aſcenfion, 
or did not nimbly fall down flat with 


their faces to the ground, till the 


flame 'was gone our, : And one of 
theſe workmen that T asF'd, affirm'd 
hitnſelf ro have been ſeveral rimes, 


to his no ſmall trouble, fo burned, 


and that (if 1 much miſremeriber 
nor ) twice in one'day, And it ſeems 


to meas well as tb, Moreau very, pro- | 


bable, char rho = quantitics of 
rain and ſnow, and'ftorms, and (1 7 
| |  Naps$ 


\ 
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member,” that I have' viſited Mines, 


haps ) ſome other Meteors, that arc 


_ takennotice of in Winter, may ra- 


ther conſiſt of ' theſe ſubterrancal 
ſteams, then the vapours and exhala» 
tions attracted by the Sun ( or ar leaft 
may as much confift of the former, 
as the latter, ) For his heat 1s then 
very languid, and aas upon the 
ground -but- during the day time, 
which is very ſhort ( whereas thoſe 
Meteors are generated indifferently 
atall hours of the day and night ) and 
the sky is oftentimes, for many days 
together, quite overcaſt with clouds, 
and the furface of the ground ſo con- 
ſtipared with froſt, that it will ſome- 
times freez even in the San-ſhine: So 
that 'tis not near ſo likely, thar the 
heat of the Sun, in the midſt of all 
theſe diſadvantages, ſhould be able 
toelevare ſo great a plenty of exha- 
lations and vapours,- as are requiſite 
tocompole the rain, and ſnow, and 
ſtorms, that ſometimes laſt almoſt 
all the Winter, as that they ſhould 
be ſuppli'd by ſabterraneal fteams 
copioufly ſent up.from: the heat thar 


f continually reigns in the lower parts 


of the Earth, and by traverſing the 
Ddd Sea, 


P.m.136. 
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Sea, and at other vents, get up into 
the Air. 

47. .To make out this, my form: 
erly quoted French Author relates a 
very memorable thing, that was told 
him by the Maſters of thoſe Mines in 
Hungary ( which are at leaſt as deep 
as any that I remember I have ſeenor 
read of; ) namely, that the Miners 
wereable certainly to foretel ſooner 
then any other mortals, the Tempeſts 
and ſudden mutations, that wereto 
happen in the Air, For when they 
perceived by the burning blew of 
their Lights, and by. other manifeſt 
ſigns, that they could eafily take no- 
tice of in their Grooves, that ſtore of 
the Tempeſtuous Damp ( if I may ſo 
call it ) was aſcending from the low- 
er parts ofthe Earth, though the sky 
above were clear, and the Air calm; 


yet they conld afluredly foretel the 


approach of a ſtorm, or ſome other 
great alteration in the Air, which 
would accordingly enſue withir no 
very long time aſter, And to cot 
firm this Narrative, I ſhall add, not 
only that 'tis agreeable to what late- 
ly told you was aftirm'd to apa 

other 


(771) 
other Mine-men, but that having 
enquir'd of a very ingenious Phy fict- 
an, wholiv'd many years in Corzwal, 
(a Country you know famous for 
Tin-Mines, ſome of which are infa- 
mous for the damps that infeſt them) 
he told me, that divers of the expe. 
rienced Fiſhermen aſſur'd him, that 
oftentimes they did perceive fires ſhi- 
ning in the night, ſometimes in one 
place, ſometimes in another, which 
were ſuppos'd to be kindled by the 
ſulphurous and other ſubrerraneous 
exhalations, and that, when they per- 
ceiv'd thoſe fires, (eſpecially if any 
number appear'd in ſeveral places) 
thoſe that were well acquainted with 
the coaſt, would not continue long 
out at Sea, but rather quit an oppote- 
tunity of catching Fiſh, then nor 
make ſeaſonably to the ſhore, having 
often obſerved, and particularly this 
laſt year, that bold and unexperien- 
ced Mariners, by lighting theſe 
forerunners of ſtorms, were in few 
hours ſhipwrack'd by them, 

48, To this I ſhall add, what hap- 
pened ſome years fince, upon the 
Iriſh coaſt, near a ſirong Fortreſs, 
] Ddd 2 called 


called Duncannon, Where divers of 
the ſhips Royal of Ezglazd lying at 
anchor, in a place where they appre- 
hended no danger from the wing, 
there ſeem'd ſuddenly to aſcend out 
of the water, not far from them, g 
black cloud, in ſhape and bigneſs 
not much unlike a Barrel, which 
mounting _—_ was not long af- 
ter follow'd, as the moſt experienced 
Pilot foretold, fo hideous a ſtorm, 
as forc'd thoſe ſhips to go to Sea 
again, and had like to have caſtthem 
away in it. And this account was 
both written by the principal officers 
of the Squadron, to their ſuperiors 
in Exgland, and given ſoon after it 
happened, by the chief of thoſe eye- 
witneſſes ( and particularly by the Pi- 
lot) to a very near kinſman of mine 
( well vers'din Maritine affairs ) that 
commanded the land forces in thoſe 
parts, asa truth no leſs known then 
memorable, 

49. And on occaſion of what 1 
was ſaying, about the eruption of hot 
teams, in ſeveral parts of the Earth, 
I now call to mind ſomething that] 
have met with in a very ſmajl, but 

; curi- 
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curious Diſſertation, De admiranidt 
Hungarie aquts, whole Anonymous 
Author I gather from ſome paſſages 
in the Tra& jr ſelf, tro have been a 
Nobleman, Governor of Saros, and 
ſome other places in Hungary, and to 


have written this 
diſcourſe, both 
for, and to that 
inquiſitive Ger- 
man, Baron S$191sS 
mundus Liber, fa: 


Nuia vero in Comitatum Zolienſem, 
dum aguas perſequimur,ventum efnon 
poſſum preterire hiatum terre iiſdem 
in locis famoſum 8b pe$ilentes expira- 
tones, quibus Aves ſupervolantes, (x 
quevis alia animantia extingut con- 
Hat, manifeſto eorum experimentoy 


uts &c, Pap. 74, 
mous for the ac- *” 90 


count he gave the world of the Am- 
baſſy, whereon he was ſent by the 
German to the Ryſ5:a7 Emperor, This 
Anonymous, but noble writer, tells 
us then, that in that part of Hungary, 
which he calls Com:tatus Zolenſis, 


' there is a gaping piece of ground, 


which does emit ſuch mortal exſpira- 
tions, that they ſuffocate, not only 
Cats and Dogs, purpoſely held ar 
the end of long poles over the cleir, 


but kill even Birds, thar attempt to fly 


over it, Andin other places of the 
ſame Tra&, I have met with many 
other relations, which if I had time 
to make a particular mention of, 
Ddd 3 would 
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would much countenance what I have 
been lately ſaying : but though I pre- 
termit ſeveral other inſtances, I can- 
not but take eſpecial notice of one, 
which ( together with what I lately 
mention'd to have happened near 
— may make it probable, 
chat not only under the ſurface of the 
dry ground, but in that part of the 
Terreſtrial Globe, that is covered 
with water, there may ariſe ſtreams 
( and conſequently Exhalations ) ;f#us 
clly, and that conſiderably, hot, For 
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Thidem eſt ſub dio fons calidarum c&- 
teris ampliar, quem Purgatorium v0- 
cavere, ea nimirum ratione, quod, 
quamadmadum proditum eſt in purga- 
rorio penas nocentinm pro noxarum 
modo, alias acerbiores altas mitiqres, 
ita quedam inſunt Aqug hoc in fonte 
diſcrimina, namqua in eum & Danubit 
1ipa aditus et, ſubfrigida primum, 
mox tepida, (5 quo in eum penetraris 
altius hoc magis calet. In _ vero 
Tnteriore tam eff calida, ut ferri non 
poſſit. Eſt etjam is calor haud dubie 
aque hujus proprius; nam alia,que di- 
xt, temperamenta verifimile eſt a 
Danubio accedere, qui crepidinem bu- 
Jus fontis lambit, & cum vel modice 
excreſcit, totum inundat, neque tamen 
ita reftinguit, quin caleat. Quin in- 
tra ipſam ripam, qua Danubis peren- 
ns curſus eſt,calide ebulliunt, ubi qui 
altius mergi wolunt lavare conſueve« 
runt, Pag. 57s 


in one place he 
rakes notice;that, 
not far from the 
wel] known Ci- 
ty of Buda, there 
is a hart Spring 
(which they call 
Purgatory ) which 
the waters of Das 
nabim it ſelf are 
notable to keep 
from being hat; 
nay, within the 
very Banks, be- 
ewixt which that 
great River runs, 
| there 


(775) 
there boil up hor Srings, where thoſe 
that will go deep enough into the 
water, may commodioufly bath 
themſelves. And elſewhere ſpeak- 
ing of the River 1frogranum, in the 
ſame County, he adds, That not on- 


ly the Banks of Neque in ripa tantum eruumtur Calide, 
it, but within ſed eriam intra amnemyſi fundum ejus 


the very River pedibus ſuffodias. Calet autem im- 
= "9. River modice, nec ſunt Idonee balneis, niſe 
It 1El1, ONE MAY rcmperentur, quod AdmiBione frigide 


diſcover hot de proximo haute in proclivi eft. 
þ Pag. 65, þ 

Springs, by re- 

moving the Sand at the bottom with 


ones feet, Tothis I ſhall add, That 


having heard of a Ditch in the North 
of England (in ſome regards more 
ſtrange, though leſs famous then the 
ſulphureous Grotts near MNoaples ) 
whence notonly ſubterrancal ſteams, 
but thoſe ſo ſulphureous, as to be ea- 
fily Inflamable, did conſtantly and 
plenritully aſcend into the Air, I had 
the curioſity to make inquiry about 
it, of the Miniſter of the place, { a ves 
ry learned Man, and converſant in 
Mines ) who then happened to be my 


neighbour, - and he atteſted the truth 


of the relation upon his own know- 
ledge, Andirt was confirm'd to me 
Ddd 4 by 


by a very #ngentous Gentleman, who 
went purpoſely to viſit this -place; 
and fouhd it true, That a lighted 
Candle, or {ome ſuch actually burn- 
ing body being held where this Ex- 
halation iſſued out of the. Earth, 
would kindle it, and make it aqual- 
ly flame for a good while, and (if! 
miſremember not) as long as one 
pleas'd, Andas this place was but 
tew years fince taken notice of, fo 
there may be probably very many 
/ a yet undiſcovered, that may 
upply the Air with ſtore of Mineral 
exhalations, proper to generate fiery 
Meteors and Winds ; I remember, 
that having lately ask'd an inquifitive 
Gentleman, that is a great ſearcher 
after Mines, whether he did not ob- 
ſerve ſome meteors near thole places, 
where he is moſt converſant, he told 
me, that 'tis very uſual in ſome of 
them, to ſee certain great- fires mo- 
ving in the Air, which in thoſe pla- 
ces, diggers, becaule of ſome re{cms 
blance ( real or imaginary Yare wont 
to call Draggons, . | Aud the Roſs: 
az Emperors Phyſician, you were 
ſpeaking - of, inform'd me a while 
EEE, - ſince, 
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fince, that he had, not long ago, ob- 
ſerv'd'in Winter a River in Muſcovy, 
where though the reſt of the ſurface 
was frozen, there. was a part of it 
near a mile long, that remain'd un: 
covered with ice, which probably 
was kept from being generated there 
by thoſe ſubterraneous Exhalations, 
fince he ſays he ſaw them aſcend up 
all the way like the ſmoak of an 
Oven. ] And in caſe the matter of 


ta& delivered by 
Olaw Magnes be 
true, :cOncerning 


the firange thaws 


that ſomerimes 
happen, with ters 
rible noiſes, in 
the great Lake 
Peter, thoſe won- 
derful. Phenome- 
us, may not im- 
probably be aſ- 


Nec pretereundum. hic puto Lacum eſſe 
LX. milliarum in longitudine, (x 
RX. 7m latitudine Italicorum, Veter 
appellatum in Regno Oſtrogothorum, 
que talise$ nature, quod cum tempe- 
ftuoſo vento congelatus fuerit, of tem- 
pus reſolutionis immineat, vehemen- 
tiſſimo ſtrepitu incipit fundo ebullire 
oy commover!, magna wviolentia pe- 
rutmpere in paruas rimas, vel ſciſſu« 
ras, que fiunt in glacie, ty has in 
modico temporis ſpatis faciens valds 
latas, licet pro tunc glacies in ſpiſſitu- 
dine habuerit, pluſquam unum, vel dud 
brachia. Lib. primo, pag. 23. 


crib'd'to the aſcent of grear ſtore of 
hot ſubterraneal ſteams, which {ſud- 
denly cracking the thick and ſolid ice 
in many places at once, produce the 
hideous Noiſes, and the haſty Thaw 
that heſpeaks of, And this '{uſpici- 

on 


ſudden thaws, the Lake begins with 
great noile to boil at the bottom, 
and partly by what is related by a 
more Authentick writer, I mean,thar 
learned Traveller the Jeſuite Afarts- 
1, who witneſles, that at Peking, 
the royal City of China, 'tis very uſu- 
al, that after the Rivers and Ponds 
have continued hard frozen over, du- 
ring the Winter, the Thaw is made 
in one day z which, fince the freezing 
of the waters ( as he tells us) requi- 
red many, makes it very probable, 
That the ſudden thaw is effe&ed ( as 
he alſo inclines to think ) by ſubterra- 
neal ſteams, which I may well ſup- 
poſe to be exceeding copious, and to 
diffuſe themſelves every way to a ve- 
ry great extent, fince they are able (0 
ſoon to thaw the Rivers and Ponds of 
a large Territory, and that ( which 
makes mainly for my preſent purpoſe) 
beginning contrary to vulgar thaws, 
from the bottom upwards. 

50, And having thus manifeſted, 
that the lower parts of the Earth do 
ſend up great ſtore of ana 

an 
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on. may be countenanced partly by 
this circumſtance, that betore theſe 
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and Vapours to the upper parts, it 
will be obvious to conceive, that as 
in divers . places of the Terreſtrial 
Globe, theſe ſteams get into the Air, 


either by the advantage of finding 


vents, ſuch as thoſe I have already 
mentioned, or by growing copious 
enough to force themſelves a paſſage: 
Soin moſt other places, where the 
aſcending ſteams find no commodi- 
ous vents, or are too faintly driven 
up to gain themſelves a paſſage, they 
muſt be repreſs'd or detain'd beneath 
the ſurface of the Earth, which has 
its pores in Winter uſually choak'd 
up with ſnow or rain, or 1ts ſurface 
conſtipated and hardened with ice 
or froſt, ſo that theſe exhalations be- 
ing pent up, and receiving freſh ſup- 
plies, from time to time, from be- 
neath, *'twere ho wonder, if they 
ſhould ſomewhat warm deep Cel- 
lars and Wells, where they are thus 
derain'd; and therefore our Hus- 
bandmen do not ſpeak altogether ſo 
improperly, when they ſay, that the 
ſnow _— ground warm. And 
I remember, that Dr. Smith, the 
learned Engliſh Ambaſlador into 
Muſco, 


Muſto, makes it to be one of the 
principal reaſons of the grear ftertili 
ty, he juſtly aſcribes. tro the Country 
there abour, that during almoſt all 


the Winter, the ground is to a great: 


height covered with ſnow, which 
does not only inrich it by the fertili- 
zing ſalr, which the Earth gains from 
the ſhow, when that comes to be 
melted, but does allo contribute to 
its improvement, by choaking up, or 
- obſtruRing the pores, at whichthe 
Nitro-ſulphureous, and other uſeful 
Corpuſlcles, that are ſent up by the 
ſubterraneal heat, would: cafily get 
away, Andleaſt ( Gentlemen ) you 
ſhould think, that 'tis only by the Ra- 
riocination, that I conclude, ' that 
there is really great ſtore of warm 
ſteams detain'd under ground in the 
Winter : I ſhall add this ſenſible ob- 
ſervation, receiv d from the Reſ5:an 
Emperors Phyfician already often 
mention'd, by whom I have been aſ- 
ſured, - that about Maſco, where the 
farface of the ground is far more con- 
ſtipated/in Winter, this 'tis in theſe 
parts, and where they are wont to 
keep their Cellars much _ 
tne 
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; the ſubterraneous Exhalations being 
hinder'd to fly abroad, will in time 
multiply ſo faſt, that he affures me, 
that upon the unwary opening of the 
doors of Cellars, that have been long 
kept (ſhut, there would fally out a 
warm ſ{moak, and very thick, al- 
moſt like that of a furnace, and 
ſomerimes the ſteam that iſſues our 
will be ſo grols and plentiful, . that it 
has brought men into danger of being 
ſuffocared by it, 

51. And now, Gentlemen, having 
ſhown, that though Experience be 
lo confidently appeal'd ro, by the 
maintainers of Aztzperiſtaſ;s, yer ſhe 
has not hitherto afforded them any 
thing, that much favours their Caule, 
it remains, that I ſhow, that ſhe 
bears witneſs againſt it, For befides 
that ſome paſlages of my late Dul- 
courſes do really contain Phenomens, 
that not only donot favour Artipert- 
ſtaſis, but may juſtly be imploy'd as 
Experiments againſt it, I ſhall ex 
abundants ( as they ſpeak) preſent 
you withſomething, which I neceft- 
rated Experience to ſupply me with, 
that (eems exprefly to.averthrow it. : 

52, 
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52, I might urge againſt thoſe; 


 whogthough they begin tobe aſham'd 
of the Do@rine of the Schools, 
would eſtabliſh an Aztzperiſtaſis upon 
the account of what they call a fugs 
Coztrari, that the very inſtance they 
are wont to bring for their opinion, 
may be retorted upon them, For 
when they tell us, that in Winter, 
the hear,to fly the cold of the external 
Air, retires it ſelf into the lower parts 
of the Earth, and there harbours in 
Cellars and Wells, as may be 
prov'd by the ſmoaking of water 
drawn from deep Wells, which ar- 
oues its heat, the vapours which fly 
away, being, as vapours, hot in com- 
pariſon of the outward Air ; we may 
eaſily anſwer, by demanding, why, 
if the heat, that was harbour'd in a 
ſmoaking Bucket of water, have the 
wit or inſtin& to fly from its Contra» 
ry, itdoes not in the Bucket, as 'tis 
ſaid todoin the Well, retire it ſelf 
as far as it can from the ſurrounding 
cold of the ambient Ajr, but inſtead 
of retiring to the innermoſt parts of 
the water ( thoſe being remoteſt from . 
that ) it needleſly flies abroad, _ 
the 
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the vapours it excites, and does, as it 
were, of its own accord caſt it ſelf in- 
tothe arms of the enemies it ſhould 
ſhun. And indeed what I juſt now 
mention'd to you, as related to me by 
the great Duke of Muſcovres Phyfici- 
an, does ſufficiently manifeſt, that 
the cauſe, why the Corpuſcles, that 
keep Cellars warm,abide beneath the 
ſurface of the Earth in Winter, is 
not that they fly the cold as their ene- 
my, bur that they are pent up be- 
neath the ground, fince, when vent 
is given them, they immediately 
ruſh into the open Air, without fear- 
ing the cold even of Reſ5:4 in the very 
midſt of Winter, 

53. But I ſhall preſs this no fur- 
ther, but rather add, that the do- 
arine of Arteperiſlaſis is as little be- 
holding to the following Experi- 
ment, which I ſometimes tri'd, in 
order to the diſabuſing ſome Aber. 
ters of Themifiius, I took then an 
Iron-rod, of about the bigneſs of a 
mans finger, having at one end of ir 
avery broad and thick piece of Iron 
( ſhap'd almoſt like a ſpattule ) that 
the quantity of the mazter, might up- 

| on 
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caus'd thisthick end-to be made red 
hot in the fire, and having ſuddenly 
quench'd ir in- cold water, I could 
not perceive, that the other end of 
the rod, by which it was wont to be 
held, did art all grow ſenfibly hot, as 
a favourer of Aztsperiſiaſis would 
have expected it ſhould do to a very 
high degree, as prefuming, that the 
innumerable particles of heat, thax 
ſwarmed in the compa& body of the 
red hot part of the Iron, muſt, to fly 
the cold of the ,water, retire in 
throngs towards the other extreme of 
the Iron, and make it exceedingly 
hot, And leaſk any preexiftent 
warmth ſhould hinder me from per- 
ceiving an increaſe of heat, in cafe 
any were produc'd in the handleof 
the Iron, I caus'd i the next time the 
grial was made, to be kept in cold 
water, and yet even then the immer- 
ſion of the broad and candent end in- 
co the cold water, brought as little 
of fenfible heat ro the other end, that 
F held in my band, as ithad done the 
time before, and having caus'd the 
| Expe- 
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on the ignition of the Iron, make the 


heat very conſiderable : then having 
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Experiment to be tri'd by another, 
the account I receiv'd was, that it 
ſucceeded with him, as it had done 
with me. 

54. Bur this is not the main thing 
( Gentlemen) rhat I intended: to ac- 
quaint you with, there being an Ex- 
pedient, that I purpoſely deviſed ro 
make&one Experiment, more confider- 
able againſt «Antrperiſtaſis, then are 
the ſeveral miſtaken obſervations of the 
Perepetaticks ro eſtabliſh it, 

55. F took then a good feald 
Weather-glaſs, 12, or 14, -inches 
long, furniſhed with good ſpirit of 
Wie, and having provided an open 
mouth'&glaſs of a convenient ſhape 
and fize,” and fill'd ir but ro a due 
height (tharit might notafterwards 
ran over?) with common water, Ifo 
otderedthe matter, thatthe ſtem of 
the Thermoſcope being ſupported by 
the cork, ihro- which by a perforati- 
on or ſlit it was inſerted, when rhe 
plaſs: was' opp'd by the cork, the 
whole ball-of the Thermometer was 
immers&in the water, thar fill'd the 
wide mouth'd glaſs, and / did: no” * 
where toucheither the borrom or the 
s Eee ſides 
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fides of the glaſs, fo that: the: ball of 
bubble was every way ſurrounded 
with water, The inſirument bei 
thus prepar'd, we obſerv'd at what 
ſtation the ambient cold: water had 
made the tinted ſpirit reſt in the 
ſtem of the Thermolcope,. and then 
having provided a fit proportion of 
warm water in a commodiouſly ſhe- 
ped veſſel, I remov'd'the-inſirument 
ito it, and plac'd it ſo, as that the 
external warm water -reachd to a 
convenient height on the -out{ide of 
the open month d' glaſs : But though 
I carefully watch'd, whether the 
heat of the external water, would 
increaſe or ſtrike inwards the coldof 
thar water, which did immediately 
incompaſs: the ball of the Weather- 
glaſs; yet I perceived no fuch mat 
ter, the tinted ſpirit ; in. the ſtem 
Keeping its ſtation ( without ſinking 
beneath it) till che heat, after a while, 
having by degrees - been diffusd 
through the formerly cold water, by: 
the intervention of that now. warmed, 
the tinted-ſpirit in the 'Thermome-: 
ter began to.aſcend, | 
56. Andto.reduce the other part 
| > £00, 
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wo, - of the doarine of Avtiprreſtalir, 
ro the - determination: of an! Bxperi» 
ment, the/ ſame Thermaſcopd.weas 
plac'd in' the::ſame rwide::mauth'd 
glaſs juſt after the; forines manner, 
only inſteadiofthe:coldi water; thar, 
which immediately :{urrounited the 
plaſs,” was'! warm, : and.: wheh: the 
warmrhuhad: .impell'd up the siddted 
ſpirit, cill its aſcent began to be very 
flow, I jmmers'd the inſtrument to a 
convenient depth in a veflel, that 
contain'd highly refrigerated water, 
mingled with divers pieces_of ice, 
But notwitſtanding my watchfulneſs, 
it did not appear to me, that the 
warmth of the water, that did im- 
mediately encompals the ball of the 
Weather-glaſs,* was at all increas'd 
or intended, by that Liquors being 
beſieg'd by water exceeding cold; for 
the languid motion of the tinged ſpi- 
rit upwards, was not hereby ſo much 
as ſenſibly accelerated ( as it muſt have 
been conſederably,. if che heat of the inn 
ternal water had been ſo augmented, 
or ſtruck inwards by the cold of the 
external, as the Schools DoEGrine 


would have made one expe& ) bur 
Eee 2 rather 
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cacher-the aſcent was by. the chilling- 
neſs ofthe.contiguous water. quickly 
check'd;- and theiformerly aicending 
Ipiriz:was-ſoon -brought: to ſubGide 
again, -! Andto: give my ſelf the ful- 

ler fatisfaRtion- about ſome of: the 
chief Phenomena of this; and the for- 
mer Experiment, Ihad the curiofiy 
to obſerve them moreithen.once, :\ | 4. 
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E. :» | A Sceptical Conſideration of the 
Heat of Gellars in Winer, 
and their Coldneſs in 
Summer. 


© By foregoing Diſcourſes of 
Carneades {eem to have ſufficis 
ently ſhaken the Foundations of the 
"  Vulgar Do@rine of Aztiperiftaſis, fo 
OST. © far torth as 'ris ſuperſtruged upon the 
Vulgar Obſervations and Phenomena, 
whereon men are wont to build it ; 
and it ſeems to have allo made it 
highly Probable, thar in caſe ſome of 
| the Examples wone to be produc'd in 
+ | favour of Anteperiftaſis, ſhould prove 
.- Hiſtorically true, yet thole Pharomes 
24 may more _—_ ro _ 

[0:2 Þ wonted proceedings of Nature, be 
07} explicated by the | Sheen of calo- 
Eee 3 rifick 


rifick or frigorifick Corpuſcles, by 
the opergtzon of the external cold or 
hear, then to-a cerain inexplicable 
ſelf invigoration, which is commonly 
propos din ſuch a way as inveſts in- 
animate bodies with the prerogatives 
of tree Agents, Burt though Carnea- 
des his Adverſaries ſeem not to have 
well made” out the Hiſtorical part of 
the -receivd DoGtrine concerning 
cold, yet upon an impartial ſurvey 
of what has been alledg'd on both 
ſides, I freely confeſs, that to- me 
ſome of the matters of fa&' them- 
ſelves ſeem not yet fo clearly deter- 
mined as I couid wiſh': for as to the 
obvious Phenomena, that nature does, 
as it were, of Her own- accord pre- 
ſent us, they ſeem to have been but 
perfunQorily conſidered, and our 
ſenſes only being the judges of them, 
we may calily, as Carneades argues, 
be impos'd upon by the unheeded 
prediſpofitions of our Organs, And 
as for contrivd and Artificial Expe- 
riments, there ſcarce ſeem to have 
been any made fit to clear the diffi- 
cultics, thar invite me to ſuſpend my 
judgement as to the grand _ 
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(of fa&) whether Cellars, and other 
ſubterraneous places be really hotter 
in Wincer then in Summer, 

 *Tis rue, that I have ſcarce met 
with any point, wherein the modern 
Schoolmen ſeem to have ſo much 
conſulted Nature, as in this of Azt:- 
periftaſis, For inquiring what has 
been written of that ſubjeR, thar 
may either confirm or oppoſe what 
has in the precedent Dialogue been 
deliver'd about eAztrperiſtaſis; I 
found that the curiouſneſs and im- 
portatice of the ſubjet have made 
two or three of thoſe writers leſs neg- 
ligent then I ſuſpeted, But though 
I have lately met with in them an Ex. 
perimentor two, that ſeem cogently 
to evince, I donotlay an Art:periſia. 
fs in the ſenſe of the Schools, bur, 


| that ſubterrancal places are really 


hotter in Winter then in Summer, 
yet I muſt for a while longer contt- 
nue my ſuſpenſion of judgement, 
which, thateven ſuch perſons as are 
circumſpe&t themſelves, - may not 
think unreaſonable, I will brietly 
lubjoynthe grounds of my Scepticiſm 
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- Firſt thenthe learned Jeſuite Zacy 
chizs, who is wont to be far more ing 
duftrious then other Areſtatelzans (and 
on ſome ſubjects is careful to propoſe 
Experiments, though he be not ſo 
clear and happy in expreſſing his 
thoughts ) aſſures us ſomewhere, 
that having kept a good ſeal'd Wea- 
ther-glaſs, for three years together in 
a good Cellar, he found the water 
to riſe by the Coldneſs of the ambient 
Airinthe Summer, andto be depref- 
ſedby the rarefaQtion of it in the wins 
ter ; which ſeems undeniably to in- 
fer, that whatever be the: reaſonof 
it, the heat in ſubterraneal places is 
indeed greater in Winter then in 
Summer, And another recent 
Schoolman, who, as I am told, isof 
the ſame order, though the learned 
Man publiſh'd his little Book under 
one of his Diſciples Names, affirms, 
that he found by a Veather-glaſs, 
that a Well at the place where he ll- 
ved, was colder in Summer and hot- 
ter in Winter, And theſe affertions 
of Zucchims, and the other ;Jelunte, 
doIiconfeſs reſtrain me for a while 
from yiclding a full afſent:to what 
TUE nn oy Carnes 
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Carneades hath delivered, as to the 
matter- of ſubterrancal Cold and 
Heat. But on the other fide, Lam 
not bitherto reduc'd by theſe Experi- 
ments, to declare with his Adverſa- 
ries againſt him, becauſe of the tols 
lowing icruples. 

Firſt then I conſider, that 'tis not 
univerially true, which is wont to be 
indefinitely affirm'd, and believ'd, 
that Cellars and other ſubterrancal 
places are hotter in Winter then in 
Summer, For the inſtances produ- 
ced by Carneades, ſeem plainly 
enough to manifeſt the contrary, and 
my own obſervations made in a Cel- 
lar with a feal'd Weather-glais, do 
keep me from diflenting from Carneas 
des as tothat point, 1 would there- 
fore make a diſtinion of ſubterrane- 
al places; for ſome are deep, as the 
beſt ſort of Cellars, other deeper 
yet, as the Hungarian Mines, menti- 
on'd by Carzeades'out of Horins 
and ſome again are but ſhallow, as 
many ordinaxy.'Cellars and Vaults : 
of theſe three ſorts of ſubterranealPIa- 
ces, the deepeſt of all-do not, as far 
as the Authority of Mineralifts above 
| FF ION z alledg'd 
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alledg'd may be reli'd- on. (for I ant 
yet inquiring further ) grow hot and 
cold, according to the ſeveral ſeaſons 
of the year, as the vulgar dodrine of 
Antrperiftaſis requires, but are conti: 
nually hot ; The ſhallower ſort of 
ſubterraneal places, though by rea- 
1on of their being tenc'd from the out- 
ward Air, they are not ſo ſubje& to 
the alrerationsof it,whetherto heator 
cold, as open places are, yet by reaſon 
of their vicinity to the ſurface of the 
Earth, they are ſo far affe&ed with 
the mutations, which the outward 
Air is liable to in ſeveral ſeaſons of 
the year, that'in Winter, though 
they be warm in reſpe& of the colder 
Air abroad, yer they are really ( at 
leaſt ſome of them ) as far as I have 
tri'd, colder in very cold weather, 
and leſs cold in warm weather, And 
in this opinion, I am confirm'd by 
ewo things; the one, that having 
purpolely inquir'd ' of the Polonian 
Nqbleman mentioned by Carneades, 
whether he had obſerv'd.in his Coun- 
try, thatin ſharp Winters {mall Beer 

would freez in Cellars, that were not 

very deep, but would continue fiuid 
in 
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| inthoſe that were, he aſſured me he 
had taken notice of it: The other 


thing is the Conteſhon of the Anony- 
mous Jeſuire lately mention'd, who 
acknowledges, that he found bur 
lictle difference between the Tempe- 
rature of the water in the Well he 
&xamin'd in Summer and in VVinter, 
though it were a conſiderably deep 
one, and addsa while after, that at 
Florence, where the ſubterrancal 
Vaults are ſhallower, the Air is ob- 
ſerv'd to be colder in Winter then in 
Summer, though at Rome 1n their 
deep Cellars the contrary has been 
found, Sothat the lower-moſt ſort 
of ſubterrancal cavities being, for 
ought appears, perpetually hot, and 
the upper or ſhallower ſort of them, 
being colder, not hotter in cold wea- 
ther then *tis in warm, *tis about the 
Temperature of the middle forts of 
them, ſuch as are the deeper and bet- 
ter Cellars, that the queſtion re- 
mains to be determined. And thus 
much of my firſt conſideration, 

The next thing I ſhall offer to be 
conſider'd is this, That *tis not fo ca- 
lie a matter, as even Py" 
an 
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and Mathematicians may think it, to 
make with the weather-glafſes hither. 
toinuſle, an Experiment to our pre: 
ſent purpoſe, that ſhall not be liable 
to ſome exception, eſpecially if the 
Cellars or Wells, where the obſer- 
vations are tobe made, be very deep, 
For the gravity of that thick and. va- 
pid ſubrerraneal Air, and the great- 
er preſſure, which the Air may there 
have, by reaſon of its preſſing, ac- 
cording to an Atmoſpherical Pillar 
lengthened by the depth of the Cel. 
lar or Well, may in very deep Ca- 
vities, as well alter the height of the 
watcr in common Weather-glaſſes, 
as heat and cold do, and ſo make it 
uncertain, when the mutation is to 
be aſcrib'd to the one, and when to 
the other, or at leaſt very difficult to 
. determine diſtinaly, whar ſhare is 
due to the preſſure, and what tothe 
temperature of the Air. And this 
uncertainty may be much increas'd 
by this more important Confiderati- 
on, that not only 1n __ where the 
heights of the Armoſpherical Cylin- 
. ders are differing, the preſſures of the 
Air upon the ſtagnant water in the 
Weather- 
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Weather-glaſſes may be ſo too, bur 
even in the {elf ſame place the inftru- 
ment.remaining unmov'd, the 
ſure, of the Axmoſphere may, . as 1 
have often obſerv'd, haſtily and cons 
fiderably alter, -and that without any 
conſtant and manifeſt cauſe ( at leaſt 
thar-I- could hitherto diſcover,) fo 
that. the erroneous eſtimate, that 
may. be hereby ſuggeſted of the tems 
perature of the Air can ſcarce poſſi- . 
bly be avoided, - without the help of 
a ſeal'd Weather-glaſs, where the 
included liquop, is ſubje& to be 
wrought upon by the heat and cold, 
nor preſſure. of the Air. So that to 
apply 'this to; ; Zucchrus his' Experi- 
ment, unleſs -he-had been aware of 
this, and unleſs I knew, that he had 
divers times. made his obſervations, 
with the aſfiftance of a ſeal'd. Wea- 
ther-glaſs, it may be ſuſpeQed, that 
be might accidentally find the water 
in his common. Weather-glaſs ( for 
ſucha one it appears he us'd,. as. pro- 
bably knowing.no other }ro be high- 
er,. when he look/don it in Summer, 
then when he look'd on..it-in Winter, 
nor; becaule 'really the ty 

| ir 
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Air was colder in the former ſeaſon, 
then in the latter, but becaule''the 
Armoſphere chanc'd- then to be'hea- 
vier; and when I'remember in' how 
few hours I have ſometimes, and that 
not long ſince, obſerv'd the Quick 
filver, both in a- good Barometer, 
and even in an unſeal'd Weather: 
glaſs furniſhed with Quickſilver, to 
riſe almoſt an inch perpendicularly, 
without any manifeſt Cauſe proteed- 
ing from cold, I cannor- think it im- 
poſſible, that in long Weather-glaſ- 
ſes furniſh'd only with water; 6t 
ſome ſuch liquor, the" undiſceriied 
alterations of the Atmoſpheres i prel- 
ſure; -may produce very'notable'ojies 
/. inthe height of the water in ſuch it- 


courſe,that eruments,' / Bur this is nor all, chiat 


a jealous man mighr'ſuſpe&. * For 
Zucchius having, ' for ought appeats, 
made :his- Obſervations but "tn "one 
place, we are not fure, 'bur thatimay 
be one of 'thoſe, whereof there may 
be many, on which-the fabterraneal 
Exhalations have /a'peculiat, {ad 
not: languid influence g' as Carneades 
has towards the cloſe of his Diſcourſe 
madeprobiuble, our of the noe | 
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of Olaus Magnus, and eMartinius, 
rouching the great and ſudden thaws, 
ea; | thar ſometimes begin from the bot- 
ow | tom; and thereby argue their being 
hat | produc'd by. copious ſicams; that al- 
icks | cend from the lower parts of the 
ter; | Terreſirial Globe, which may be 
\er: | furcher confirm'd, by what he for- 

-t6 | merly noted of the ſudden Damps, 
ly; | *bat happen in-.many Mines. Burt 
ed: £ that which is of the moſt imporrance 
im: about our preſent inquiry, remains 
lat: & yetto be mentioned, which is, that 
"64 | having bad the. curioſity to inquire, 
nd | whether no body elſe-had made Ex- 
wf | periments of the ſame kind ; -I find, 
nes that; the learned | 24a7graz had the 
its | ſame curioſity that Zaccbins had, bur 
hat with very. differing ſucceſs, and 
por © therefore, though this inquiſitive pers 
irs, || [on-do admit in. his Diſpuration about 
me | Aditrperiſiaſis, a Notion, that I con- #9 _— 
way |} fels I capnor approve, ( ſince to FE tr 


”— cribe, as he does, a fuga Contrarit exfags Con- 
rarii, ma 
eal be ſomewhat confirmed:by what T lately learned from the Engl 
wd Extr aor dinary Gnbaſſader ( the Earl of Carliſle into Ruſha, 
- newly returned thence. . For meeting the other day with an op- 
des portunity of asbing bis Lordſhip a few Queſtions ( which he was 
re pleaſed ts anſwer with his wonted civility ) about the Cold in 
- Muſcovy : I was informed by one of his anſwers, That his Ex- 
Ons. cellency had there the curioſity to obſerve ſome Bottles of go 
an 
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and firong Wine, that were vehemently frozen, and the oppor tis 
nity to take notices that the liquor was quite congeal'd rhrough- 
out, and turned inte ſolid ice, whence. be rationally inferred, 
that the ſpiritmous parts of the Wine did not in theſe: Bortles (for 
ought he acknowledg'd, that in greater veſſels, that may ſomes 
times hold true, which is ſaid of the produttion of ſpirit of Wine 
by congelation J) retire to the Center, and remain there unfr«- 
zen; and bis Lordſhip ingeniouſly perſued the . Experiment, anil 
confirmed the conje&ure, by cauſing the ice taken out of the bro- 
ken Bottles to be thawed by degrees into ſeveral veſſels, by which 
means be found, that the liquor afforded by the exterior parts of 
the reſolved ice, was verylittle, if at all leſs ſtrong, then that 
which was obtained from the internal parts of the ſame ice 
from which Obſervation Carneades would argues, That at le 
tis not univerſall, but in particular caſes, and therefore pro 
bably by accident, or upon particular accounts, that the Concen- 
my of the ſpirits of Liquors is conſequent npon being expoſed ti 
Cola. 
Cold and Hot ſpirits, is in my ap- 
prehenfion toturn inanimate Bodies 
into- intelligent and defigning' Be 
ings; Y yet he does juſtly and rati- 
onally reje& with Carneades, the wwl 
gar. doctrine of Antiperiſtaſis, ' aitd 
confirms his reje&ion of it by two 
Experiments, For firſt, | he' lays, 
thathe found with a Thermometer, 
that when ic Winter a cold Norther- 
ly wind froze the. water without 
doors, it was not leſs cold in Vine- 
Cellars, then*rwas at the ſame ſca- 
ſon, and at the ſame.hour of the day. 
in his Study only the Paper-ſhuts of 
his window, that regarded ceſs 
tne 
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F the North ; ' being put to. And 
though, if he had 1aid nothing elſe; 
red, | I ſhould have fſuſpeRed,  thar this 
(fr | mighthave proceeded from the ſhal- 
Gn | lowneſs of the Cellars he made his 
fs. | Trial in, yet he prevents that fuſpt- 
cion, by taking notice in one clauſe 
hich © of his Relation, that the Cellars were 
tsof If of the very beſt of their kind, in 
ice; || which in Summer the greateſt Cold 
leaſt © was wont to be feit, But his next 
= Experiment is yet more confider- 
edn JN able, which I ſhall therefore deliver 

- Win his own words that follow.  - Ex- 
ap» Bl pertus ego ſum ( lays he ) Thermometro 
les fideliſsrmo, & @ pracedente hyeme 1n ſe-T preſume 
Bee IN guentem eftatem prorſus invariato, in- ps —_ 
ul Bru etiam tals agus, nempe in hoc ips Devel,” 
u- Bf ſum ex preſeripto Trebellit, 1ta compar as 
and ts ut non exbaletur, neque minuatur, 

WO JI expertus. ( tnquan ) ſum 1n ſupradifits 
y* Wl ptimus Cellts Vinarius maximum, quod 
el; I ardenteſSima dſtate fuit, frigus, non ade- 
er I quaſſe zilud quod thidem erat brumal: 
out I tempore, ut dixt in (uperiart Experiments, 
Nc- Bl pquidem it: Tubo FVitree Thermometrs 


ea", NY quatuor cerciter palmas lougo, & in ofo 
Jay. 4 Graduuwmque minute dtuiſo, agus 
Of. Yeme aſcendit ad gradus 7. cum ſemiſſe, 
_ ofate 


<a 


eſtate autem Vix gradum Sextum ſupera- 
wit, cum tamen ad ſerſum multo magis 
wurgeret frigus ſtud 2ſit um, 

"Thus far this learned, as' well as 
reſolute Author, who ſeeming by 
the Mathematical part of his Perſpe3:- 
ves Horarta, 0 be an accurate and in- 
duſtrious maker of obſervations, we 
may oppoſe his newly recited Expe: 
riment to that of Zucchins, which it 
flatly contradias; and therefore 
face the depth of the Cellars is of 
great moment in Experiments of this 
Nature ; ſzce alſo the particular Na- 
rure of the place or ſoil, where the 
Cellar or other Cavities happen to 
be, may in ſome caſes not be 1ncon- 
fiderable z anu ſince laſtly, neither 
Zucchius nor Marignan ſeem to have 
been aware of the differing weights 


of the Atmoſphere, in the ſelf lame. 


place, ( as not having ſeen the XVIII, 
of our Phyſico-mechanical Experiments, 
before which I never ſaw nor heard 
of any thing publiſh'd, or otherwile 
written to that purpoſe) I hope I 
ſhall be excus'd, if I retain ſome 
{cruples about the Hiſtorical Queſts 
on I have been conſidering, till the 
T7 Expeti: 
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Experiment have been carefully 
made, for a competent ſpace of time 
in ſeveral places, and that nor with 
common Weather:glaſles ( like thoſe 
us'd by my two learned Authors ) 
wherein the liquor may be made to 
riſe and fall by the differing gravities 
ofthe Air, but with ſeal'd Thermo- 
ſcopes, wherein the alterations may 
more ſafely be ſuppos'd to proceed 
only from its heat and cold, 

And to conclude, fince Carneades 
has ſpeciouſly enough anſwered the 
other Obſervations, that are wont to 
be produc'd in favour of the 4r:ſtote- 
lan Antiperiftaſis, it Zaignars relati» 
on be better warranted by future Ex- 
periments, then that of Zacchzus, ir 
will very much disfavour the whole 
Dodrine it ſelf, which ſeeming to 
have been devis'd, but to give an ac- 
count of the Pheromeza, to which 'tis 
wont to be appli'd, conſidering men 
will be but little invited to imbrace - 
it, if the matter of fa# be as little 
Certain as what is propos'd in the 
Hypotheſis is Intelligible., 
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M-* Hobss Doctrine, 
touching Cold, 


I, r, Hobs's Theory concerning 
- Cold, = to me,I confeſs, 

appear ſo inconſ1derately pitch'dup- - 
2” a ſo ſlightly made og thacl 
ſhould nor think, it merited, eſpect- 
ally in an Hiſtorical Treatiſe,a parti- 
cular or ſollicitous Examination, bur 
that in propoſing it, he ſcruples not 
to talk to his Readers of his Demon- 
ſtrations z and the preferrence, he is 
wont to give himſelf above the Emis 
nenteſt, as well of Modern ag of An- 
cient Writers, has had no ſmall ef- 
fe& upon many, who not knowing 
how indulgent ſome writers are wont 
| Fifz3 0 
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to be, to the iflues of their own 
brain; as ſuch are apt to miſtake 
Confidence for Evidence, and may 
be modeſt enough to think, that their 
nor diſcerning a clearnefs in his Ex- 
plications and Reaſonings, is rather 
the fault of their Underſtandings, 
then of his Dorine, Mr. Hots de- 
livers his Theory in the ſeven firſt Ar. 
ticles of the 28, Chapter of the 
fourth part of his Elements, But be- 
cauſe the whole diſcourſe is too long 
to be here tranſcrib'd, and becaule 
in the 2, 3, and 4, Seions, - that 
which he treats of, is the generation 
of winds, and that which he handles 
in the fifth, is the notion of a hard 
body ; we may lately leave out thoſe 
four SeQions, eſpecially fince, though 
there be in them divers things about 
the motion of the Sun, . and other 
matters, that are more ſtrongly at- 
ſerted then prov?d, yet his doftrine 
tending but to ſhew how the winds 
are generated, though it were grant: 
ed, would make but very little, if 
any thing at all, towards the evincing 
of his Theory about cold, | 
2.And that we may not be ſuſpeRed 
35 to 
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to injure his opinion or his arguments, 
we will, though the Citation will be 
ſomewhat prolix, firſt recice them 
as himſelf delivers them in thoſe three 
Setions, that treat immediately of 
Cold, and then we will ſubjoyn our 
Animadverſions on them, 


3. [ Theſe things ( ſays he ) being Arc. 6. 


premis'd, I ſhall ſhew a poſlible 
cauſe, why there is greater cold near . 
the Poles of the -Earth, then further 
from them, The motion of the Sun 
between the Tropicks, driving the 
Air towards that part of the Earths 
ſuperficies, which is perpendicular 
under it, , makes it ſpread it felt eve- 
ry way ; and the velocity of this ex- 
panſion of the Air grows greater and 
greater, as the ſuperficies of the 
Earth comes more and more to be 
ſraitned 3 that is to ſay, as the Cirs 
cles which are parallel to the &£qua= 
tor come to be leſs and leſs, Where- 
fore this expanſive motion of the air, 
drives before it the parts of the air, 
which are in its way continually to- 
wards the Poles more and more 
ſtrongly, as its force comes to be 
more and more united, that 15 to 

Fft 4 ſay, 


(808) 
ſay, as the Circles which are parat, 
lel ro the &quator are leſs and leſs; 
that is ſo much the more, by how 
much they are nearer to the Poles of 
the Earth. In thoſe places therefore 


. which are nearer to the Poles, there 
' 1sgreater cold, then in thoſe which 


are more remote from them, Now 
this expanſion of the air upon the ſu- 
perficies of the Earth from Eaſt to 


| Weſt, doth by reaſon of the Suns 


perpetual acceſſion to the places 
which are ſucceſſively under it, make 
it coldat the time of the Suns rifing 
and ſetting,: but as the Sun comes to 
be more and more perpendicular to 


| thoſe cooled places; fo by the hear, 


Artic. 7. 


which is generated by the ſupervening 
ſimple motion of the Sun, thar cold 


is again remitted, and can never be | 


great, becauſe the ation by which 
it was generated was not permanent, 
Wherefore I have rendred a poflible 
caule of cold in thoſe places, that are 
near the Pole, or where the obli- 
quity of the Sun 1s great, 

4. How water may be congealed by 
Cold, may be explained in this man- 
ner, Let A, (inthe firſt figure) re- 
$ers £1 - pediect 
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ptefent the Sun, and 3, the Earth 
A. will therefore be much greater 
then B, LetE, F.be in theplainof 
the v&quizoBt1al, to which ler G, H. 
I, K, and Z.C, be parallel, Laſtly, 
let C, and D. be the Poles of the Earth, 
The air therefore by its aQion in 
thoſe parallels will rake the ſuperfici- 
es of the Earth, and that with a mo- 
tion-ſo much the fironger, by how 
much the parallel Circles towards 
the Poles grew leſs and leſs. From 
whence muſt ariſe a wind which will 
force together the uppermoſt parts 
of the water, and withal raiſe them 
a little, weakening their endeavour 
towards the Center of the Earth. 
And from their endeavour towards 
the Center of the Earth, joyned with 
the endeavour of the ſaid wind, the 
uppermoſt parts of the water will be 
preſs'd together and coagulated, that 
is to ſay, the top of the water will be 
«kinned over and hardened, and fo 
again the water next the Top will be 
hatdened in the ſame manner, till at 
length the ice be thick, And. this ice 
being now compaRed of little hard 
Bodics, muſt alſo contain many oo 
ticles 
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Cicles of air receiv'd into it. As Ri. 
vers and Seas, foalfo in rhe like man- 
ner may the Clouds be frozen: For 
when by the aſcending and diſcend- 
ding of ſeveral clouds at the ſame 
time, the air intercepted between 
them is by compreſſion forced our, 
it rakes, and by little and little har- 
dens them. And though thoſe ſmall 
 drops( which uſually make clouds ) 
be not yet united into greater bodies, 
yet the ſame wind will be niade, and 


by 1t, as water is congealed into ice, 


ſo will vapours in the ſame manner 
be congealed into ſnow. From the 
ſame cauſe it is,that ice may be made 
by art, and that not far from the fire : 
for it is done by the mingling ſnow 
and ſalt together, and. by burying in 
_ 1ta ſmall veſſel full of water, Now 
when the ſnow and. ſalt ( which have 
inthem a great deal of air ) are melt- 
ing, theair which is prefled out eve- 
ry way in wind, rakes the fides of 
the veſſel; and as the wind by its 
motion rakes the veſſel, ſo the veſlel 
by the ſame motion and a&ion con- 
geals the water within it, 
5. We find by Experience,that cold 
| is 
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is always more remils in places where 
it rains, and: where, the weather is 
cloudy (things being alike in all other 
reſpects ) then where the air is clear, 
And this agreeth very well with-whar 
[ ſaid before; 'for in clear weather 
the courſe of the wind, which ( as I 
ſaid even now ) rak'd the ſuperficies 
ofthe Earth, as it is free from all in- 
terruption, ſo alfo it is very ſtrong. 
But when ſmall drops of water are 
either riſing or falling, that wind is 
repelled, broken and diſſipated by 
them; and: the leſs the wind is, the 
leſs is the cold, 

6, We find allo by experience,that 
in deep Wells the water freezeth not 
ſo much, ar it doth upon the ſuperfi- 
cies of the Earth, For the wind by 
which ice is made, cntring into the 


'Earth ( by reaſon of the laxity of its 


parts ) more or leſs loſeth ſome of irs 
torce, though not much,  So.thart if 
the Well be nor deep, it will freez, 
whereas if it be ſo deep, as tharthe 
wind, - which cauſeth cold, cannor 
reach it, it will not freez, 

7. We find moreover by experience, 
that ice is lighter then water, the 
cauſe 


| 200g _ 


cauſe whereof is manifeſt from that 


which TI have already ſhown, name- 
ly, that the air is receiv'd in, and 
mingled with the particles of the wa- 
ter, whileſt iris congealing, ] 

8. Tocxamine now Mr. Hots's Theo- 
ry concerning Cold, we may inthe 
firſt place take notice, that his very 
Notion of Cold is nor ſo accurately, 
nor warily deliver'd, I will not here 
urge, that it may well be Queſtion'd, 
whether the tending outwards of the 
ſpirits and fluid parts of the Bodies of 
animals, do neceſſarily proceed 
from, andargue hear, Since in our 
Pneumartical Engine, when the air is 
withdrawn from about an included 
viper ( to mention no other Anzmals) 
there js a great intumeſcence, and 
conſequently a greater indeavour out- 
wards of the fluid parts of the body, 
then we ſee made by any degree of 
heat of the ambient Air, wont to be 
produc'd by the Sun. This, I ſay, I 
will not inſiſt on, but rather take no- 


tice, that though Mr. Hobs tells us, 
that to cool, is to make the exterior 


parts of.the body indeavour inwards : 


yet our Experiments tell us, that 


when 


when a very high degree of Cold is 


TF 


introdnc'd, not only into water, bur 
into Wipe, and divers other partly 
Aqueous liquors, there 1s a plain in- 
cumeſcence, and conſequently indea- 
vour outwards of the parts of the re- 
frigerated Body, And certainly 
Cold having an operation upon a 
great multitude and variety of bo- 
dies, as well as upon or Senſories, 
he that would give a ſatisfactory de- 
finition of it, muſt take into his con- 
{ideration divers other effe&s, be- 
ſides thoſe it produces on humane 
bodies, And even in theſe, he will 
not eafily prove, that in every caſe 
any ſuch :zdeauvoaur inwards from the 
Ambient Zctherial ſubſtance, as his 
Do&rine ſeems to ſuppoſe, is neceſs 
ſary to the perception of Cold, ſince 
as the mind. perceives divers other 
qualities, by various motions in the. 
Nervous or Membranqus parts of the 
ſentient 3 ſo Cold may be perceiv'd, 
ether by the Decrement of the agita- 
tion of the parts of the ObjeQ, in re- 
ference to. thoſe of the Senſory ; or 
elſe by ſome Siſeriog impulle of the 
lenſitive parts occaſion'd by ſome 
change 
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change made in the motion of the 
blood or ſpirits, upon the deadning 
of that motion; or by the turbulent 
motion of thoſe excrementitious 
ſteams, thati are wont, when the 
blood circulates as nimbly, and the 
pores are kept as open as before, to 
be diflipated by inſenfible tranſpira- 
tion, | 

9.It may afford ſome illuſtration to 
this matter to add, That having in- 
quir'd of ſome Hyſterical Women, 


who complain'd to me of their di- | 


ſtempers, whether they did not 
ſometimes find a very great coldneſs 
in ſome parts of their heads, eſpeci- 
ally at the Top, I was anſwered, 
that they did ſo, and one of them 
complaind, that ſhe felt in the up- 
per part of her 'head ſuch a Cold- 
neſs, as if ſome body were pouring 
cold waterupon it, And having in- 
quired of a couple of eminent Phyſi- 
clans, of great praiſe, about this 
matter, they both aſſur'd me, that 
many of their Hyſterical patients had 
made complaints to them, of ſuch 
yo Coldneſs in the upper part of 
the head, and ſome allo along the 
o_ : Vertee 


| Fertebra's of the Neck and Back. 


F 


And one of theſe Experienc'dDo@ors 
added, that this happen'd to ſome 
of his Patients, when they ſeem'd to 
him and to themſelves to be other- 


wiſe Hot, The noble * Awzcer allo + gured 
ſome where takes notice, that the by Paul. 


invenom'd Bitings of ſome kinds of 


Serpents z (creatures too well known purpura, 
in the Hot Countries where he liv'd) ©? 


made thoſe that were bitten by them, 
either become or think themſelves ve- 
ry cold. But that will perhaps ſeem 
more remarkable, which I ſhall furs 
ther add, namely, that I know a 
Noblemar, who follow'd the Wars 
in ſeveral Countries, and has figna- 
liz'd his Valour in them; and yer 
though his ſtature be proportionate 
to his courage , yet when this perſon 
falls (as frequently he has 
done ) in a fir of the ſtone, he 
feels an univerſal cold over his whole 
body, juſt like that which begins the 
firofan Ague. And though he al- 
ſures me, that the ſtones, that tor- 
ment him, and which he uſually 
voids, are but very ſmall; yer 
whileſt the fit continues, which of- _ 
tentimes 
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not only feel an extraordinary Cold-. 
neſs, but which is more ſtrange, and 
which I particularly inquir'd after, 
cannot by clothes, or almoſt any 
other means, keep himſelf warm, 

19, I elſewhere take notice of ſome 
other Obſervations, agreeable to 
theſe, by ſome of which we may be 
perſwaded, that there may be other 
ways, beſides thole already menti- 
on'd, of perceiving cold,. thoughthe 


outward parts of our bodies were not | 


preſt inwards. And whereas Mr, 
Hobs infers, that He, who would 
know the cauſe of cold, muſt find by 
what motion or motions the exterior 
parts of any body indeavour to retire 
zawards, that ſeems but an inconfide- 
rate diretion, For in compreſsrons, 
that are made by ſurrounding bodies, 
there is produc'd an indeavour in- 
ward of the parts of the compreſi boy 
dy, though no Cold, but ſometimes 
rather Heat be thereby generated, 


AndI hope Mr, Hobs will not objet, I: 


that in this caſe the parts do not retzye, 
but are thruſt inwards, ſince accord: 
ing to him ao body at all In 
| ved, 


wo, Candi Reno Tata, 
* . = Pe 7 3" 
7 


tentimes laſts many hours, he does 


ved, -but by a body contiguous and 


wo m6vd; But what T have hitherto tas 
er, (cn notice of, being chietly defign'd 
Dh y to ſhew, that the z0t-07 of cold 122 gee 


jeral is not ſo obvious athing tobe 
rightly pitch'd upon, as many think, 
and that therefore it needs be no 


| es wonder,thatit hath notbeen accurates 
rex Yy 3nd warily propos'd by Mr, Hobs: 
6. WM iball notany further proſecute that 


the (courſe, but! proceed ro what re- 

m#ins; Next then, the Cauſe he af- 
W izns, why'a man can blow hot or 
1g 2d with the fame breath, is very 
by queſtionable 3 partly becauſe he ſup 

poſes in part of the breath ſuch a ſn- 
fle motzon, ashe calls ir, ofthe ſmall 
Je. Mſorticles. of "rhe ſame breath, as he 

ill not eaſily Prove,and as Feminents »,g,, ; 
 MAfironomers ' and Mathematiciang ward 
: Wave Rejeted; | and partly becauſe C97 w 
tizt without the ſuſpe&ed ſuppoſiti- Bjpop of 
0M; I could ( by putting together the perro 
Conje@tures of rwo learned Writers, waltlis © 
a Id whatI haveelſewhere added of helearn- 
> iy own) give a more probable ace ,,'>,.;;: 
-d, {| ount of the Phenomenon, if I had not ſor of Gee- 
bmme ſcruples about the matter of "7: 
9, [Fatitfelf:; which laſt clauſe I add, 
"ove becauſe, 
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becauſe, though I am not; ſure, that 
further Trials may not fatisfie me, 
That the Wind or Breath, that is 
blown out at the middle of the com- 
preſs'd Lips, has in 1t ſuch a real 
coldneſs, as men have generally al- 
crib'd to ir z yet hitherto ſome Trials, 
thar my jealouſie led me to make, ins 
cline me to ſuſpe&,-there may be a 
miſtake about rhis matter, and thar, 
in eſtimating the Temper; of the pro- 
duc'd Wind, our ſenſes. may impoſe 
upon us, For having taken-a very 
good and. tender ſcal'd , Weather, 
glaſs, and blown upon. it through a 
Ro ( of about halt a: yard 
ong ) that was choſen ſlender, tobe 
ſure that my breath ſhould iſſue out 
in a ſmall ſtream 3; by this wind 
beating upon-the ball of the Weas 
ther-glaſs, I could not make the ins 
cluded ſpirit of Wine ſubſide, but 
manifeſtly, -though not much,aſcend, 
though the Wind, that I preſently 
blew through the ſame Pipe, ſcemd 
{ſenſibly cold, both to the hand of by» 
ſtanders, and to my own, and yet 
mine was then more then ordinarily 
cold, So that having no great en- 
_—_ _ courage- 
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encouragement tro enter irſto/ a di{2 
pute abour the caufe of 'a' Phenome» 
nou, Whoſe Hiſtorical circnmſtances 
are not yet ſufficiently: known and 
cleared, I will now proceed to add, 
that whatever be the cauſe of the ef 
fet, there are divers things that 
make Mr. Hobs's Hypotheſis of the 
Cauſe of Cold unfit to be acquieſc*d 
in, For we ſee that the:grand cauſe, 
he aſſigns ' of: cold/ and its effes, is - 
7:a4, which according to him © Arr 
moved 7n 4 conſiderable quantity, - and 
that ezther forwards only, or 13 an undys 
lating motion: and he tells us too, 
that when the breath is more ſtrongly 
blown out.of the mouth, then is the 
dire motion -prevalenr ( over the 
imple motion ) which, ſays he, 
makes us feel cold .for, ſays he, the 
dire& motion of the breath or air is 
wind, and all: wind cools or dimi- 


niſhes former heat, To which words 55.8. 


_ - bi SeF.2. at 
inthe very next line he ſubjoyns, that 5:#-2 = 


not only great, but almoſt any venti- ,;,,. 
lation, and ſtirring of the Air doth 


| refrigerate.” Bur againſt this doGrine 


[have ſeveral things to object. 
11, For firſt; we ſee there are very 
| _Ggg 2 hard 


.. 


hatd froſts, not only continued, bux 
okrentimies: begun, © when the Air is 
calm and free:trom wihds, and high 
and boiſterous Southerly winds are 
nor here wont to' be near ſo coid as 
far weaker winds, that blow from 
the North-eaſt, | 

- 12, Next, it Mr. Hobsteach us;that 
tis-the dire motion-6f. the ſtreatn 
of breaths that: is* more ſtrongly 
blown'oirs that makes ug: feel Cold; 
he isobliged'ro'render a reaton, why 
in an Z@olipile witha long neck, the 
ſtreamthat iſſues our, though oftens 
times far ſtronger then that, which is 
wont to be made by compreſſing the 
Lips, a a ptetty diſtarice [from the 
hole: it iſſhes out of, is not cold, bur 
hot, - 

I 3; Thirdly, Mr, Hols clfewhere 
teaches; thatwhen in-our Engine the 
pump has been long-Iniploy'd roex: 
hauſt'(as we ſay ) the Receiver, there 
mult be a. vehement wind produc'd 
in that Receiver, and. yet by'one' of 
our other Experiments, it a appear'd, 
that for all this ina good ſeaVd Weas 
ther-glaſsplac'd there, batore the ins 
clude# Air _— to be (as we lay ) 

E empti- 


(Ba ) 
emptied, there appear'd no ſign of 
any intenſe degree of co1d preduc'd 
by this ſuppos d:wind,. {1p that either 
the wind: 1s. but imaginary, -or elſe 
Mr, Hobs aſctibes to winds as ſuch, an 
infrigidating efficacy, :that does not 
belong tothem, . TREETY 

14.Fourthly,we find by experience, 
that in hard froſts water will freez, 
not only though there be no wind ſtir- 
ring inthe ambient Air, but though 
the liquor be kept in a cloſe room, 
where, though the wind were high 
abroad, it could not get admittance z 
and fome of our Expcriments care=« 
tully made have afſured us, that wa- 
ter ſeal'd-up in one glaſs, and that 
glaſs kepr ſuſpended in another glaſs 
carefully ſtopt, to keep out not only 
all wind, bur-all Adventitions Air, 
may nevertheleſs be not only much 
cool'd, butturn'd into ice. 


15.Fifthly,we found by other Expe- oy = 
riments, that a frozen Egg, though,, ;f:he 
perfe&edly furs Hiſtory of 


ſuſpended in, and 
rounded with water, where no wind ©* 
can come at it, will be every way 
cruſted over with ice, it which caſe 
there is no probability,. thax, the ice 
G88 3 ſhould 
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fh6uld be generated according to the 
way propos d by Mr. Hois, For he 
will ſcarce'prove, nor is there any 
likelihood; 'that a wind pierc'd the 
ſhell and cloſer coats of the Egg to 
vet into the containd liquors, and 
freez them; and a more unlikely aſs 
ſertion it would be, to pretend, ( as 
he that maintains Mr, Hodbs's do« 
Qrine, muſt) that ſo very lirtle Air, 
ifthere be any, as is mingled with the 
juices of the Egg, is, by the Cold, 
which is not wont to expand Air (nor 
water, till it be ready to make it 
freez) turn'd into a wind ſubtile 
enough, freely to penetrate the ſhell 
and coats of the Egg, and great 
enough to diffuſe it ſelf every way, 
gnd turn on every fide the neighbour. 
ing water into ice ; and all this not. 
withſtanding, that not only it ap- 
peard not by bubbles breaking 
through the water, that there is any 
Adventitious Air, that comes our of 
the Egg art all; bur thar alſo, ſuppo- 
ſing there were ſome ſuch contain'd 
in the Egg, yet what ſhadow of rea- 
ſon is there to conceive, har the Air 
which was engag'd in, apd —_ 
FEED ; C e 
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ed with the ſubſtances of the white; 
and the yelk of the Egg, muſt needs 
be a wind; ſince, according to Mr, 
Hobs, | that requires a conſiderable 
motion of. moſt of the -parts of the 
mov'd Air the ſame way, and acs 
cording to him alloa body cannor be 
put into motion, bur by another body 
contiguous and mov'd. 


I6, Sixtly, Mr. Hobs does indeed af- 
firm, that all wind. cools, bur is ſo 
far from proving, that the h:gheſt de- 

ees of Cold muſt needs proceed 
from wind, that he does - not well 
evince, . that all winds refrigerate. 
Norare we bound to believe it with- 
out proof, ſince wind being, accord- 
ing to him, but Air mov'd in a conſt 
derable quantity, either in a direct 
or undulating motion, it does not ap-= 
pear how Motion. ſhould, rather 
then Reſt,make Air grow cold, For 
though it be true, that «ſually winds 
ſeem Cold to us; yet (in the firſt 
lace) itis not «zzverſally rrue, ſince 
ome, that have travelled into hot 
Eountries, - and particularly the 
Ggg 4 learned 


Furi, Aufrique venti 2 Meridie loca 
Arenoſa ſummogque calore inflammata 
tranſeuntes atque AFgyptum ſpirantes 
tantam caloris aſtus, pulverumque 
inflamnmatarum Arenarum evehunt ut 
Tgnitas fornacis flammas, nec non pul- 
weribus obſcuriſſimas nubes eo aſpor- 
taſſ videatur. And elſewhere, 
m— Prima eſtatis parte calidi(ſima 
inequaliſſimaque ob vehementiſſimum 
Meridionalium Ventorum calorem,&c. 
Proſper Alpinus de Medicina A- 
gyptiorum. | 


From 9. till noon, there blows a wind 
with ſuch extreme heat from the 
ſands, that it ſwallows up a mans 
breath, and Siifleth him. — The 
King of Chermain ſent- an Army of 
ſixteen hundred horſe, and five thou- 
ſand foot, againſt the Lord of Ormus, 
for not paying his Tribute, which 
were all. ſurprized and ftifled with 
that wind. Marcus Polus in Pur- 
chas's Pilgrims, lib, 111. p. m. 71. 


7 :”.: 
learned; Alpinty, 


have complain'g, 


that the - windg 


coming to them 
in the}Summer; 
from -More' rop- 
rid Regions, have 
appear dto them 


almoſt like the 


ſteam thar comes 
our at the open 
mouth of a heats 
ed Oven, And 
if- eHarcus Pol 
Venetw be to be 
credited, ( for ] 
mention his Te+ 
ſtimony but -&x 
abundant ) | the 
Southern winds 


near Ormw, have been ſometimes ſo 
hot, as to deſtroy an Army it ſelf at 
once, And ſecozdly, even when the 
wind dves feel cold tous, it may of- 
tentimes do ſo but by accident ; for, 
as we elſewhere likewile teach, the 
ſteams that iſſue out of-opr:bogies bes 
ing uſually warmer then the ambient 
Air, ( whence in great Afſemblics, 


even 


($25) 
even thoſe thas aregot throng'd, find 
it exceeding hot, and I have ſeveral 
times oblcrv'd 2hot wind to come 
Uh thoſe thrangs, and beat upon 
my face-) and.,the more inward 
parts of our bodies themſelves, being 
very much. hotter then the ambient 
Air, eſpecially that which. is not yer 
full of warm ſteams, the ſame cau- 
ſes that tutn the Air into a wind, put 
itinto a motion, that both diſplaces 
the more. neighbouring and more 
heated Air, and alſo makes it pierce 


T4 
jar deeper into the pores of the skin, af ra 
whereby coming to! be fenſtble - tq !y handled 


thoſe parts, that are ſomewhat more 


ward then the Cuticula, and far nary diſ- 
more hot, the Air turn'd mo wind ©/+ 


jcems to us more cold, then the re- 
ſtagnant Air ( if I may ſo ſpeak,) up- 
on fuch another account, as that, up- 
on which, 1 a man has: one of his 
hands hot, and another not, the 
lame body that will appear luke- 
warm t0ithis, will appear cold to 
the other; becauſe, though the telc 
body be the fame, yer the Organs of 
teeling are differingly diſpos:d. And 
jo confirmthis dofirine by as Expc- 


riment 
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riment( which has ſucceeded Ofter 
enough, ' and need not ſucceed Al. 
ways to ſerve our pfeſent purpoſe, ) 
we will add, that though Air blown 
through a pair of BeHows upon ones 
hand, when'tis ih a moderate tem- 
per, will ſeem very cold z yer, that 
the ambient Air by being thus turn'd 
into wind, does indeed acquire a re- 


lative coldneſs, ſo as to ſeem coldto fi 


our ſenſes, but yet without acqui- 
ring ſuch a cold as is preſum'd, may 
appear by this, that by blowing the 
ſame air with the ſame Bellows up. 
on Weather-glaſles, though made 
more then ordinarily long, and by 
an Artiſt eminent at making them, 
we could not obſerve, that this winds 
beating upon them did ſenſibly refri- 
gerate either the Air or the liquor, 
Though'tis nor impoſſible, but that 
in ſome caſes the wind may cool even 
14nimate bodies, by driving away 
a parcel of ambient air, impregnated 
with exhalations leſs cold, then the 
air that compoſes the wind, But 
this is notmuch, if at all, more then 
would be effeted, if, without 2 
wind, fomme other body ſhould preci- 
| pitate 
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picate out of the. air near the VVeg- 
ther-glaſs, the warmer Effluvia we 
have been mentioning, eſpecially if 
the Precipitating. Body introduce in 
the room of the diſplaced Particles, 
ſuch as may in a ſafe ſenſe be term'd 
Frigorifick, | 

17. Seventhly, Nor can we admit 
without a favourable conſtruction, 


| Mr. Hobs his. way of expreſſing him- 


ſelf, where he fays, as we have. Jate- 
ly ſeen, that All wizd cools or deminiſh- 
es former heat, For if we take heat in 
the moſt common ſenſe, wherein the 
word is uſed, notonly by other wri- 
ters, bur alſo by Philoſophers, to 
make wind the- adequate cauſe of 
cold, it muſt in many caſes do more 
then diminiſh former hear, For was 
ter, for inſtance, that is ready to 
freez, is already aQually cold in a 
high' degree, and yet the wind (if 
Mr, Hobs will needs have that to be 
the efficient of freezing) muſt make 
this not hot, butalready very cold It- 
quor, more cold yet, before 1t can 
quire turnit into ice, 

18, Theſe things thus eſtabliſht,it will 
not be difficult xo diſpatch the re- 
mMa1inung 
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maining part of Mr. Hos his Theor 
of Cold ; for toproceed to his ſixth 
Se&ion, we ſhall paſs by what a 
Coſmographer would perhaps except 
againſt in his docrine, about the ge. 
nerationand motion of the wind up. 
on the ſurface of the Earth, and 
ſhall ooly take notice in the remain. 
ing part of that SeRion of thus much; 
'Thatthe moſt of what Mr, Hobs here 
ſhews us, is but, that there is an ex- 
panſion of the air,. or a wind generas 
ted by the motion and a&ion of the 
Sun 3 but why this wind thus genera- 
ted muſt produce cold, I do not ſee 
that he ſhews ; nor does his affirm- 
ing, that ir moves towards the Poles, 
helpthe matter, for beſides that we 
have: ſhewn, that. wind' as ſuch, is 
not ſufficient to; produce far leſs des 
greesof cold, then thoſe that are felt 
1n'many. Northern Regions, there 
muſt be 'ſfome other cauſe, then the 
motion of the air or ſteams driven 
away by the Sun, -to make: bodies 
not in themſclyes cold, ( for ſo they 
were ſuppos'ds not to. be, when the 
Sun began to put them in motion.) 
become yehemently cold in this pal 
| ſave. 
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ſage..” For Mr; Hobs cannot, ds other 


Naruraliſts,-- derive the coldneſs of 
freezing winds from the cold ſteamg 
they meer with, and carry along 
with-them in their paſſage through 
cold Regions, {inte then thoſe fteams 
rather then the; wind would-be the 
cauſe of that-vehement coldneſs';5 and 
ſo_ it might: juſtly be demanded, 
whence the coldneſs of thoſe cold 
exhalarions; proceeds, _ Beſides :thar, 
'tis very precarious and unconſonant 
to obſervation, to imagine ſuch a 
wind, as he. talks of, to blow,: when- 
ever great froſis happen, ſince, as we 
noted before;: very vehement glacia- 
tions may be. obſerv'd, eſpecially in 
Northern Regions, -when the air is 
calm and free irom winds, 
T9, The account he gives' in his 
ſeverith Seion of turning water into 
ice, is the moſt unſatisfactory: I have 
ever yet met: with : for agood part 
of that Section is ſo written; as. if he 
were affeat'd' to be underſtood; 
But whereas he ſuppoſes, tharby the 
indeavour of the wind 10 miſe the 
parts of the water, joyn'd with the 
mdcavonr of the parts 'ofrthe water 
7G! towards 
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towards the Center of the Earth, #6 


uppermoſt parts of the water will be 
preſt together and | coagulated, - he 
ſays that, which is very far from ſatiss 
* factory, For firſt,ice is often produ: 
ced, where no wind'can.come to beat 
upon the uppermoſt parts of the was 
ter, and to raiſe them ; and in veſſels 
Hermetically-ſeal'd, which exaGQly 
keep out air and wind, ice may be 
generated, as many of our Expert: 
ments evince, And this alone were 
a ſufficient anſwer, ſince the whole 
explication is built upon the aRtion of 
the wind, .Burt this 15-not all we have 
eo obje&; for not to urge, that he 
ſhould have prov'd, that the upper- 
moſt parts ofthe water muſt be'rai- 
ſed in congelation, eſpecially” ſince 
oyl and divers other/liquors areicon- 
tracted byir, not to urge this, I ſay, 
what ſhew of probability is there, 
that by the bare indeavour of -the 
wind, and the gravity of the ſuperft- 
ciate parts of the water, there ſhould 
be any ſuch forcible ' compreſſion 
made; as he is pleas'd to take for 
oranted;; 'And yet this it ſelf is leſs 
1mprobable, then that ſuppoſing the 
CT6 GE upcr- 
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upermoſt parts of the water to be 
preſſed together, that preſſure is 
jufficient to coagulate, as he ſpeaks, 
or rather congeal them into ice, So 
bold and unlikely an aſſertion ſhould 
at .leaſt have been countenanced by 
ſome plauſible reaſon, or an example 
in ſome mealure parallel, For I re- 
member not any one inſtance, wheres 
in any degree of compreſſion, that has 


I been imploy'd, much leſs ſo ſlight a 


one as this muſt be, conſidering the 

cauſes whence 'tis ſaid to. proceed, 

can harden any liquor into ice, or 

any other., hard body, And inthe, ,, 
Experiment, we have elſewhere mens zzperi- 


tioned of filling a Pewter veſſel with nts 
| | touching 


water, and when 'tis exaRly clos'd, ;;e $1ring 


compreſſing it by the knocks of a of the Airs 


% 


« i, 


Hammer, till the water be reduc'd _.. :.... 
to penetrate. the very Pewter, we + 
found not that ſo violent a compreſſi- 
on did give the water the leaſt diſpo- 
fition to turn a hard-body, #3 as 
for. the way Mr. Hobs aſſigns of In- 
creaſing the thickneſs of ice, 'tis very 
difficult to conceive, how g cake of 
ice on the top of the water being hard 
trozen to the ſides of the Fonpaining 

np | veſſel, 


oe *3 


o' 


. wo VP” 
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veſſa], 'and thereby-ſevering bet 
the included water and the exterjial 
air; the wind that carinot' come''ty» 
touch the water, ' becauſe of the inter; 
ſition of the hard and rigid” ice, 
ould yer be able, fomerimes at the 
depth of nine or ten foot, or much 
further; to bear upon'the fubjacenk 
water, and turn it into'ice, ' And't 
is yet more difficult to canceive, how 
the wind muſt do all this, when," as 

. waslately noted, the water does ve- 
ry often freez more and more doWis 
wards, to a great depth, in, plates 
where the wind camo come to beat 
upon jrar all, And af; whar Mr. 
obs further teaches, char the ice 
muſt contain many particles of dit te: 
It, we haveetewhere us 


Seethe 


Ix. Title CEIV'd Into ve etfewhe 
0 _ W- cafiofn to thow, how. errohe 

0 
Cold. 


diſconrſes abour thofeTcy Bubbles, ©: 
© 26, The reaſon he'affighs of the 
freezing of water with Snow and Salt, 
does 8s lictle ſatisfie as the reft of his 
Theoty of Cold, © For, not to men- 
fzon,. thar he affirms without proving 
it, that Soow and Salt have 'n them 
a great deal of airy jris very precatis 
ous to afferr, chat this ale muſt be 
eons £ preſi 


muſt rake the ſides of the veſſel, fot 
tis ſtrange, that far more diligent 
obſervers then Mr. Hobs ſhould rake 
ho notice of any ſuch wind, if any 
ſuch wind there were; but this is yer 
leſs ſtrange,tihen that which follows z 
namely, chat this wind muſt 1o rake 
the ſides of the veſſel, as to make the 
reſſel by the ſame morion and ation 
congeal the water within it, For 
what affinity is there berween a wind, 
paſfing along the outſide of a glaſs, 
altogether impervions to it, and the 
turning a fluid body, included in that 


laſs, into a hard and brittle body, 


he wind indeed may perhaps, if it 
be ſtrong, a little ſhake or agirare 
the particles that compoſe the glaſs, 
and thoſe may communicate ſome of 
their motion to the contiguous parts 
of the water ; but why all this muſt 
amount to the turning of that waref 
!mto ice, is more, I confeſs, by far 
then I can apprehend, Eſpecially 
ſecing, that though you long blow 
hpon a glaſs of water with a pair of 
bellows, where there is not an Ima- 
ginary wind, as Mr, Hobs's, but 4 
Hbh | Real 
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pteſt our every way in wind, which 


eadaiges hit Bot at Abo tas 


See the 
IV. Set;- 
on of the 


Real and manifeſt one ; yet the wa- 


Hiſtory of 
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ter will be ſo far from being frozen, 
that our formerly mentioned Expe. 
riments ( of blowing upon Thermo. 
meters ) make it probable, that it 
will ſcarce be coold. And if Sea. 
Taltdo contain fo much air, by ver- 
rue of which, it, as well as the Snow, 
produces {0 intenſe a degree of Cold, 
how chance that being refolv'd in a 


little water without Snow, it does | 


not produce atleaſt a far rower de. 
gree of cold then we find it to do? 
Beſides, inthe Experiment we made 
(and elſewhere mention ) of freezin 

water feal'd up in Bubbles, rhoug 

the Bubbles were ſuſpended in other 
glaſſes, whoſe ſides no where touch- 
edthem, and the remaining part of 
whoſe cavities were filld ſome with 
air, and ſome with unfreezing li- 
quors ; what likelthood is there, that 
Mr, Hohs's inſenſible Wind ſhould be 
able to occaſion ſo many ſucceſſive 
Rakings through differing Bodies, as 
there muſt be, to propagate the con- 
gelative motion ( if I may ſo callit) 
of the wind, through the firſt glals, 
to the included Air or Liquor, and 
TY nn TEX through 
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through that new” Median to the 
glaſs containing immediately the wa« 
rer, and: through that to the inher- 
moſt parts-of the ſeal'd up water. 
And it might be further' objeaed; if 
it were worth while, that Mr..Hots 
does not ſo much as offer at a reaſon, 
why ſpirit of Wine, Aqua fortts, or 
even Brine, if it be of the ſtrongeſt 
ſort,are nor either by this mixture, of 


| (here in Ezglazd) by the Wind inthe 


open Air turn'd into Ice, as well 
as' many other Liquors are. | 

21, The reaſon why Cold is wont 
to be more remiſs in rainy or cloudy 
weather, then in that which is more 
clear, is not better given by Mr. Hobs,” 
then by ſome others that have written 
before him: for not ro mention, thar 
Thave, feen great froſts, and laſting 
enough in cloudy, and ſometimes 
very dark weather j *that which he 
talks of the winds being more ſtrong 
incledr weather, then in cloudy, 1s 
ofno great importance, fince com- 
mon Experience ſhews, that in clear 
weather the Air may be very cold, 
and the froſt very great, where no 
wind is felt to rake, as he would 
> Wmavs have 
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have ir, the ſuperficies of the Earth, 


Nor does experience bear-witneſs to 


what he not warily enough pronoun- 
ces, that the leſs the wind us, the leſs is 
the Cold, There are but two Phero- 
21e2a more, which in this SeRion 
Mr. Hobs pretends to explicate ; The 


one is, that in deep Wells the water | 


does not freez ſo much, as it does 


upon che ſuperficies of the Earth, | 


See the But the reaſon of this we elſewhere 
Antiperi,) Gke occaſion to conſider,8& therefore 
ftaſis. in this place we need only note,. that 
Mr, Hobs has not rightly afligned it by 
aſcribing it tothe winds entring more 
or leſs into the Earth, by reaſon of 
the laxity of its parts ; fince beſides 
that it is very improbable, that the 
wind ſhould not,as he ſays it doesnot, 
loſe muchof irs force by entring into 
the Earth at its pores, and other lel- 
fer cavities ( for that ſeems to be his 
meaning by the laxity of the Earths 
parts )to ſo great a depth as - water 
lies tn ſeveral Wells ſubje& to freez- 
ing : beſides this, I ſay, Experience 
teaches us, that VVells may be frozen, 
though their Orifices be well covers 
ed, and the wind be thereby keps 

| rom 


from apptoaching the included wa- 
ter by divers yards; and very many 
Wells, that are ſubje& to freez, 
when Nottherly and Eaſtwardly 
winds reign, will likewife be frozen 
in very cold Winters, whether any 
wind blows, or not. 

22, The other and laſt Phenome- 
z0r, Mr, Hots attempts to explicare,s, 


| Thar ice is lighter then warer z the 
cauſe whereof, ſays he, is manifeſt 


from what I have already ſhewn; 
namely, Thar air js receivd in, and 
mingled with the particles of the. 
water whileſt it is in congealing, Buc 
thar this is not the true reaſon, may 
be argued from hence, thar if a conz 
veniently ſhap'd glaſs-veſlel be fill'd 
top full with water, and expos'd ei- 
ther unſeal'dor ſeal'd to congelation, 
the ice will have ftore of bubbles, 
which, at leaſt in the ſeal'd veſſel, 
cannot by Mr. Hobs, who will not 
affirm glaſs to be perviousto the Air, 
be pretended to. ' proceed from 


bubbles, that gor from wirhour into ,,, ,,. 
the water, - whileſt it was in congeal-IX. Title 
ing. And we have ſometimes had 9'** #- 


occaſion ro manifeſt by particular Cold. 
AL Hhh 3 | 


Expe- 
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Experiments purpolely made, how 
bubbles that are generated in ice, 
made in veſlels, where the Air was 
not kept from being contiguous to 
the water, 

23. And thus have we gone 


In his Propoſing of which, we wiſh'd 
he had in Divers places been more 


tion of which, we have ſeen that moſt 
of the particulars are either precarious 
pr erroneous, and were "they neither, 
yet the whole Theory would, I fear, 
prove very 2»ſufficient, Since an at- 
tentive Reader cannot but have mark- 
- ed,that this learned Author has paſt by 
far the greateſt part even of the more 

obvious Phenomens of Cold, without 
attempting to Explicate them, or ſo 

much as ſhewing in a general way, 

tharhe hadConfider'd them,8: thoughr 

them explicable by his Hypotheſis : By 

which he that wall fairly explain all 

the Phenomena recited in the Notes we 

have been diawing together, and 

. which yet contain byr a. Beginning of 

+ the Hiſtory of Cold, . ſhall give me a ve- 

Ty good opinion of his Sagacity, 4 


little of Air there is even in thoſe . 


through Mr. Hots's Theory of Cold, | 


Clear; and in our curſory Examina- | 
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A Poſiſcript. 


Hough the hait, I am obliged to 
[ comply with, keep me from 
annexing the Hiſtorical Papers, 


' wherewith 1 had thoughts to Con- 
| clude this Book, concerning Cold ; 


yet ſince the Nature of the paſt Exa- 
men gave me bur little Opportunity to 
teach the Reader any thing more con- 
fiderable, then that Mr, Hotss Do- 
arine is Erroneous; lam very in- 
clinable ro make him here ſome ſuch 
little amends, as the Time will per- 
mit, for that Paucity of Experi- 
ments, And therefore fince in the 


laſt Seion ofthe foregoing Hiſtory, Pae-573. 


upon occaſion of an Experiment very 
Imperfe&ly, and not intelligibly de- 
liver'd by Berigardus, T intimate my 
having elſewhere Plainly ſet down, 
either the ſame he meant, or one of 
that Nature ;z and that with confide- 
rable Phenomens unmention'd by 
him : I chuſe rather to borrow ſome 
Account of it from another Treatiſe, 
H hh 4 ro 
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£840, 
to whichit belongs, then not gratifie 
ſome of the Curious, to whom the 


Phenomena I ſhew'd them of ir, ſeems 


ed no leis pretty then ſurprizing, 

The way then that I us'd in makin 
this Experiment, may be gathered 
from the following direQions. 

Take of good unflak'd Lime three 


| arts ( or ther 
* According to the goodneſs of the LH (0 i 
Lim.. of which, if it be very ftrong, aDOuts: ® ) © 


3tw1 "avts may ſerve the turny and ( yellow ) Orpi- 
which, if it be too weak, may make 


the Experiment miſcarry. ment . one part, 
of fair water 15, 

or 16, parts; beat the Lime grolly, 

and powder the Orpiment ( with 

care to avoid the noxious Duſt thar 

* Ti hich, I uſually cauſe th may. By up *) 

0 prevent which, 1 uſually cauje the : 

Orpiment to be beaten, wrapd'd wp in and having put 
divers papers, or ſome other way ſe- thele two INSre- 


cur'd from Avolation, and from harm- - A; - 
zng the veſſel wherein *tis pounded. dients into the 
| Pits pi water, let them 


remain there for two or three hours, 
or longer, it needs be, remembring 
to ſhake or ſtir the mixture from 
time to time, By this means you 
w.ll obtain a ſomewhat fztid Liquor, 
whereof by warily Decanting, or by 
Filcrating it, the Clear part muſt be 
levered from the reſt. * + © | | 


. Pye 
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In the mean time take a piece of 
Cork, and having lighted it fo, that 
iris kindled throughout, remove jt 
from the fire, whileſt 'tis yet burning, 
and by a quick immerſion, quench it 
in fair water. And baving by this 
means reduc'dittoa coal, you may 
(in caſe you have nat crr'd in the 
Operation) by grinding it with a con- 
I venienr Quantity of Gum-wa- 
ter *, bring it 


the colour and * Which for this uſe "twill ſuffice to 
u make by diſſolving Gum- Arabick in a 


conſiſtence of a jirtle fair water, 

good black Ink, 

that you may uſe with an ordinary 
Pen. 


Whileſt theſe things are doing, 
you may take what quantity you 


think far of com- 
mon * Mmum, 
and two or three 
times its weight 
of ſpirit of Vine- 
ger (which needs 
not be for this 


* This is known in the ſhops by the 
name of Red-Lead,and os ſpecifi« 
ed, as being cheap and eaſie to be pro- 
curd, though 1 ſuppoſe that other 
Calxes or powders of the ſame metal, 
if they be not ſophifficated, may ſerve 
tne turn, 


purpoſe much ſtronger then phlegm, 


and to which even undiftill 


d Vine- 


ger may be a ſuccedanewm ) and put- 
ting the powder afid liquor into a 


laſs- 


very fwcermſie,'/ 55" 
ALL; thiogs”being - 'thus: prepar'd; 
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take a new; 0Þ'at leaſt ;aclean- Pen, 
and write-with'ic fomeſuctthing, : js 


* --yoweithet defire 


"% 7f poraprite fiboith thhBladletnbi_ 
View TH ſolutions: the Lines 
ml be made fomewhat diſtant,” that 


thoſe which expreſs your. ſecret 
have room" aroſe the others; 45%/S, 


__y we the better to avoid Fs: 


e rather. to eo 

avi ble Ink 
with the black 3 4s cftke 
ordingry piece of -white 
' which means1 could write t 
Lines as cloſe as I pleaſed. 
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or need nor hls 
ve read, between (it you-pleaſe Jory 
whictv-- is. ſafer, 


; vt 4} tavth * 


1/0 
* Overthe Lines, 
Kr Dewar | 
res! 
which are  to:bs_ 
- trac qd; with, the 


ted or filtred, will be' i ek; that 


- what -is written withicbyancw Pen, 
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en-rag,{ 
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Teach,or has omitted 6ne'of the main 


Ingredients of the waterof Orpiment 
he ſpeaks of, For I did not find, 
that even by a long Infuſion, nor by 
ſome DecoRion of the Orpiment 
alone ( without the Quick-lime ) 
chere would be produc'd a Liquor, 
either obviouſly fxtid, or that would 
perform ſo much as aLeſs matter,then 
what that, which he mentions, 
ſhould. And whereas he ſeems to 
commend this way (. though but be- 
tween Lines written with common 
Ink) for the writing of things one 
would not have to be diſcovered, and 
though I have yet met with no body, 
that having ſeen the Experiment, 1s 
not of his mind; yer I remember, 
that, when many years ago,l was ma- 
king Trials concerning the ſeveral 
ways of making inviſible Inks, my 
Conjequres led me to diſcover, that 
I could very readily bring, what was 
written with a ſolution of 24:nium, 
to be Legible, by the help of the fire; 
as well as I could alſo dete& by the 
ſame way ſeveral ' inviſible Inks, 
which are believ'd to require appro- 


priated Liquors to make them - 
| "7 


47 pI 


feſs their ſecrets, Bur I muſt reſerve 
the RefleQions, and other  particu- 
lars/ that relate to: this Experimens, 
forthe Treatiſe to which it belong'd. 
Qaly I will now add, Thatx beſides 
the above-ſpecified motives to coms - . 


municate what 1 have ar. preſent 3 


witten of it, I was the rather induc'd 


to do ſo, becaufel hadmeatzioz'd, bur . _ 


not taught this Experiment, in the 

Hiftory of whiteneſs. and Blackneſs; and 

becauſe allo Berigardas is not.the only 

Author of Notel-have met with, that 

having made” particular. mention of 
the Experiment, has-given.the Curi- 

ous but a Lame and unſatisfagory 
Account of 1t. 
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«nPhilofophical Writings | 


«9 by  alrcady publiſhd by 
ndt to this 
| Catalogue, ; | F - this Author. . - 


TEw Experiments Phyſico-metha- £ P! 
\ nical;  fouthing ' the- Air, 1660, | 

NP about Midtummer. FL 

 "Certany Phyſiologica-E ſays, written on tu 
frueral #raſjons, 166 1.77 March. - 

—_ -Sceptical Chymiſt;" 1661, in Aus of 

ult, Ce 
, A defence of the Dofirine reaching the -f 
Spri ing azd Weight of the Air, agarnſt z1 
the OtjeBtions of 250208 Linus, 


—_ ' ahecd P] 
ot of of Experimental Phalo- 
FW wn I663, in June, | [0 


Experements Par Conſiderations touchs 
zng Colours, 1664. iz May. 


_ 


Such Philoſophical Writings 
ofthe ſame Author, as being occaſionally 
mention'd ( here and there) in the 
above-nam'd Books, are not yer 
publiſh'd, but ( though not 
abſolutely promis'd ) by di- 


yers of the Curious expedted, 


of the uſefulneſs of Experimental 
Philoſophy. 

Two Eſſays concerning the Concealments 
and Diſguiſes of the Seeds of Lrutng Crea- 
fares, 

Some Additional notes deſign'd by way - 
of Appendix to the Phyſico-Mechani- 
cal Treatiſe, 

Two Hiſtorical Dialogues, one concern= 
:ng Flame, the other concerning Heat, 

Hyaroftatical Paradoxes made out by 
Phyſico- Mechanical Experiments, 

An Eſſay of the Origine of Forms and 
Qualitees, 

Of the Produfiion of Qualities ( mani- 
feſt and occult ) by Art, 

; The Sceptical ws (hows betng a Let- 
ter about the Imperfe10ns of Natural Phi- 
loſophy, as we yet have it, 

A Diſcourſe of Improbable Traths, 

2 


T. e ſecond Sefton of the ſecond part 
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"OverTENT, 


courſe tntending it ſhould make. 

rs. of  certatyz; Conſidergs 
tions wp te four famouſeſ# Hypothe- 
ſes, :.0r Qperions, of. the Nature. and 
Cauſe.of Cd; .. which. ( Canſiderations ). 
he thought: fit 40 reſerve for the latter. 
end of, the Hiſtory. of that. Quality, was. 
invited ts. ſuppre(s itever frac the fors. 
mer part of the year, that preceded the. 
left. And though this Diſcourſe, ( both 
for other. Kg Rn. and becauſe be found 
i more. #eady, and finiſhed, then ſame. 
other Patete that belonged to the ſame. 
part; of - the \ newly mentioned Hiſtory *) 
comes - ahroad { unaccompanted;. - yet. he 
Judged tt not "amiſs," to. ror thus 
much,,: That the Reade may be at" 


Ti of: he following Diſ: 


x rome of Eres s 1.4 
cat Treat: | 70t 
—_ either to find, hr ths 
paſſages of It are omitted, that are uns 
favourable enough to Mr, Hobs's De. 
Arne, or to: meet. with jn; « Diſcourſe 
poſipor'd to the Hiſtory of Cold, ſome 
Experiments, that ſeem to re; lis 137, 
have been wretten before: they 
into the Order, whereiz thiy now => 


Torhis Ihave nothing to add, but-that | 


wheveas through bafte the Scheme vofer- 
red. to raj Uf long enatren out - of 
Mv. Hobs's, bas not beer. adaed ro the 
otheys, that belong to thes Book. 4 I an 
not much traubled- at the Orniſoton, ( as 
alſo that in other Quotatians the nog is 
zot. always as well mentioned. as 
warits, ) becdefſe; "that if any > lhe be 
forma, that after baving "Afidered, 
that I urge ap cara who f ( Great, - but 
gy Bar 4) Intereſt , Afr, Hobs would 
aſcribe to Winds ( whether: be\axplicate 
their- cauſes vightly or not) &n \the Pro- 
Hultion” of lefſer degvers' of "Cold, but, 


(how improjably foover Y'of ngetate 


” 


ed, upon what eAcccount Myr. Hobs's 


ar, | 


TEE TY ESE 


TEE 
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7 ' fball think the fGobt of that 
4 N P Import ance Ke F, Arn 
Mans Book De Corpote, 1s in ſomany 
hands, that any Reader that ſhall deſire 
it, may very eaſily have an opportunity to 
conſult the Scheppe an the particularly ci- 
ted place, 
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An Account of Freezing made in 
December and January, 
1662, 


Ince the buſineſs of Freezing is ob- 

noxious to many various contin- 
gencies, I muſt neceſſarily premiſe 
theſe following 'circumſtances, that 
theſe experiments were made in very 
bard weather, yet with fome alter- 
nate relaxations, the froſt continuing 
above ſix weeks, And the place I 
choſe was in ſtone- windows, expo- 
ſed to the North, and North-caſt 
winds, and ſome upon the ground, 
The veſſels were Glaſs-canes of ſeve- 
ral bores, earthen and pewter, ſmall 
pans and porringers, ſpoons of pew- 
ter, and f1]ver, glaſſes of various fi- 
gures, as Vials, Cylindrical, round, 
and ſquare, flaſques, recipients, bolts- 
heads and ſome Conical ones, Moſt 
whereof by the diverſity of their fi- 
gure, their openneſs or cloſeneſs pro- 
Aa - duce 


(2) 
duce various effects in freezing, as the 
foilowing obtervations will ſhew, 
The quantity alſo of the liquor expo- 
ſed is to be contidered, for what will 
ſhew a {mall thin plate of ice in a 
ſmall parcel of ſome liquors, will 
ſhew none in a greater, 

The method I ſhall foilow in delt- 
vering my obſcrvations ſhall be, firſt 
to run over the various liquors or bo- 
dies, Whether ftiuid or conſiſtent, 
ſimple or compound,. ©c. uled in 
this work, Secondly, what figures 
obſervable in thoſe ices, Thirdly, 
ſome effects arifing thence. Fourth- 
Iy, ſome properties and qualities, 
Fitthly, tome lers or helps both to 
freezing and thawing, Sixthly, fome 
uſcs ot 1ce, 

In purſuance of which particulars, 
I had recourie to thoſe ingenious 
Queries of Mr, Heiſhaw, regiftred'in 
your C:zelia, and then to Bartholinm 
his late Book De Nzrue, and to my 
own collected notes from various 
Auchors, adding whatſoever trials I 
thought- meet. Ard in all eheſe.[ 
have barely ter down matter of tact, 
neither 'mentioning' the Aurhors nor 
| rheir 
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their errors, . which would have been 
both nauleous and tedious, nor thall 
I endeavour to render a reaſon of the 
various @ziv3 wee ( which cannot be 
done without a volume ) but ſhall 
leave that province to an Honourable 
perſon of this Society, who hath had- 
much experience and refiections on 
this ſubject. And now to my rtask, 
Asto my firſt head of things ufed, I 
ſhall begin with common water, 
which I expoſed 1n a triple ſtare, in 
like quantities, and in_ open pans, 
uz, firſt cold, fccondly, boiling hor, 
thirdly, an equal mixture of both the 
former, The effe& was this, the 
cold was frozen in one hour, the boil- 
ing hot in two hours, and the mixt in 
hour 1 and ©; but with this differ- 
ence, thar the cold did freez firſt at 
the trop, and ſides, and had a large 
thick cruſt before there was any ſhew }. 
of ice 1n the boiling hot ; but the mixt 
and boiling hot began to ireez firſt at 
the bottom of the veſſels, and when 
the top was cold then it freezed there 
alſo, leaving betwixt the bottom 
and rop of the veſſel a cavity for the 
water, which in time was wholly 
Aa 2 converted 


converted to ice, Theſame ſucceeds 
ed moſt manifeſtly in theſe waters 
powred on a ſmooth table, where 
the cold water was pretently frozen 


before the boiling hot water could | 


become cold at the botrom, 

Water exhauſted of air in 
Mr. Boyles engine was frozen almoſt 
as ſoon as alike quantity expos din an 
open pan. The ice whereof appear- 
ed white, and to conſiſt purely of 
bubbles. The glaſs uſed was a four 
ounce round vial, anda {mall Tube 
one foot long halt filled with water, 

Fair water wherein Arſ#ic& had 
been infuſed eight moneths, congeal- 
ed much ſooner then a like quantity 
of water, into very white ice. 

Solutions of all the forts of Y7ztro!s 
freezed ſooner in pans and Tubes, 
then water or any other-{olution of 
the other ſalts by much, though that 
of Alume came very little ſhort of ut, 
The ice kept both colour and tafte up- 
on the leaſt touch of the tongue, in 
all of them, 

A ſolution of Alume did freez into 
an ice whiter then milk, and ſtuck fo 
cloſe to the 1ides of the pan, that it 
could 


5 
could hardly be ſeparated from it : 
this was the firmeſt ice offered to me 
inall my trials, .nexr ro which in borh 
theſe qualities were the Y:tr:ols, eſpe- 


# cially'the Roman, 


Sandever quickly freezeth, Friet 
ſooner then it, and Kelp then them 
both, all of them into lumps very 
whe, and conſequently not Diapha- 
nous. 

Sal Armoniac ſhewed ſome variety 
in point of time, for in the ſame pan, 
quantity, and place with the other 
lalted waters 'twould for the moſt 
parr freez long after the former, 
though once ir did freez before them. 

' Common ſalt rwo drachms diſſols 
ved in four ounces of common water 
( for that proportion I obſerved in all 
my ſolutions ) did in 30, hours ſpace 
in the hardeſt ſeaſon turn to pretty 
hard and white ice, whereas the for- 
mer ſolutions became fo in two or 
three hours at the moſt, 

A beer-glaſs was filled with ſtink- 
ing Sea-water full of ſalt, which 
within 26, hours acquired at the top 
a plate of ice of the thickneſs of an + 
a Crown piece, with few bubbles 1n 

: 2. nh it, 


(6) 
it, This tafted falrt and ſtinking as 
before, burbeing diflolved art the fire, 
or thaw d of its felt, the ſtinking 
taſte was gone, but the fſaltiſh. con- 
tinned, 'The reftidue in the 'glafs 
within tour days (the ſeaſon continu- 
ing ) and plares taken oft (.once in 
24, hours ) was frozen throughour, 
but thar at the bottom of the glaſs 
{cem'd to have a much brisker taſte 
then that.ar the rop, neither was it ſo 
firm and friableas that, I tried anos 
ther beer glaſs with the fame water, 
which froze moſt part of.1it, but the 
ſeaſon continued not ſo conſtantly 
ſharpſolong rogecther, as in the for- 
mer experiment, and therefore [ 
could conclude nothing therefrom, 
Bur 1n {mall broad carthen-pans ſet in 
ice 1n 36, hours the ſame water be- 
came 1ce throughour, and with the 
addition of a parcel of ice or ſnow 
much {ooner, | 
Some water was impregnated with 
as much bay-falt, fome with as much 
Salt Pctre, fome with as much Sal 
Armozzac. as the water was capable 
to receive, and neither of theſe did 
congeal. with the higheſt _— 
| O 
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of cold, continued (ix days together, 

Atolution of fair of Tartar foon 
converted into ice,but in much longer 
time then common water, I obler- 
ved that it bcgan to freez ina Tube ar 
the trop, bottom, and {ides firſt, 
leaving the liquor in the middle un- 
frozen, whereas other {olutions and 
liquors congcaicd unitorinly, by des 
{cending, or alcending, Or both at 
the fame time, from {ide to fide 
through the middle : of this I made 
but one Ir1al. 

Salt Peter required 258, hours ina 
very cold fcalon, and in that time be- 
came in the open pan a molt pure 
white ice perieGly like Sal Pruzele, 
which an Apothecary miſtook it for. 
This ice thrown-1nto the fire ( atter 
the aqueous humidity was evapora- 
ted ) did ſparkle as that ſalt uleth to 
do. A ſtrong Lixit/um made here- 
of with an addition of Copperas or 
Alume fingly, or mixt, fer in ſnow 


and falr, or {now alone, was trozen in 


one night, 

Sal Gem alone- of all the falts, 
though {now and 1ce were mixed 
with it in great proportion, and 

Aa 4 though 
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though the pan was ſet in ſalt and 
ſnow, could not all that time be 
brought ro congelation : an odd ex- 
periment, Phlegm of Yztr:0l did freez 
{ooner then the tolutions before men- 
toned, | 

Oyl of Yr begins congelation 
{ or coagulation rather ) near as 
ſoon as fair water, A pretty large 
Tube was fill'd + full with this oyl, 
and about - thereof was frozen, the 
reſt remaining at the botrom uncon- 
gealed, This Tube was broken in the 
preſence, and by the command of 
this Honourable ſociety, the coagu- 


lared part whereot was taſted by ma- 


ny then preſent, and concluded by 
all thoſe, that it was a ſtrong Vitrio- 
late taſte, This coagulated part was 
of a paler colour then the other, and 
both theſe mixed and powred into a 
vial-glaſs heated it ſo har, rhat none 
there could hold it. This coagula- 
ted part kept ſo in the air a week after 
all my other liquors had been thaw'd, 
and would in probability have conti- 
ned ſo much longer had nor the glaſs 
been broken, I expoſed another lel- 
fex Tube with the ſame oyl, which 
Pn 5 ll became 
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became frozen throughout, and res 
quired very much relaxation in the 
air toreturn to its former fluidity, = 

I hadſer a mark on theſe Tubes ( as 
on all the reſt, to obſerve their {everal 
Tilings ) and the oyl of YFiriol, when 
coagulared, ſunk more.then half an 
inch below 1t, and being diflolved ar 
the fire returned to its firſt ſtation, as 
you alſoſaw, And this peiv6pwoy is 
peculiar to this oyl alone, all other 
1:quors riſing higher then the mark, 

I now come to my ſtronger liquors 
of Beer, Ale and Wines, 

I expoſed atthe ſame time a flask 
of {mall Beer, and another of firong 
Ale, the tormer whereof was frozen 
throughout in 38, hours, but three 
pints of the Ale continued unfrozen 
after ſix. days continuance of _ 
hard weather, And the air then dit 
poſed to thawing, T broke the flask, 


- and with the unfrozen liquor made an 


excellent mornings draught at four in 
the morning, This Ale in colour, 
ſtrength, and quickneſs ſeemed tome 
and the other three taſters thar ſate 
up with me, much better then when 
Twas firſt put into the flask, and by 

| cOMpa- 
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comparing it with ſome other in the 
bouſe of the ſame barrel, wwe plainly 
found the ſaid difference, Atrer this 
I took the icy part of the Ale and 
thawed it ata fire, which was in all 
a pint of liquor (though the flagon 
containing three pints of liquor, was 
filled wich that ice ) very .pale, and 
ot a quick and alith taſte, very much 
relembling that drink which the 
brewers call' blew Joho, This ice 
was aot ſo firm as that of water, but 
tuller of bubbles, 

I aſſayed the ſame a ſecond time, 
but could not by reaſon of the chang- 
ableneſs of the Weather attain to 
great a thickneſs of ice as in the for- 
mer, And in this alſo-I found the 

{ame changes as before, _ 
 ,* A beer-glaſs of Hull Ale in' 24, 
hours contrafted a. cruſt of ice as 
thick as an-;Crown, and proceeding 
as in Sea-ſalt water, the gariuaya 
were the very: fame, all the Lame 
.taken off, appeared of the ſame co- 
:lour and taſte, and the loweſt ice 
-was the moſt render. Another glaſs 
Of rhe ſame Ale expoſed did not ftreez 
'throughour (no cruſt being taken off ) 
«Qt in 
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in five days, when my own Ale did in 
alike glaſs, both being ſet our toge- 
ther, Now the taſte and colour ap- 
peared the ſame, or at leaſt had no 
tenfible difference, when they had 
been thawed of themielves, and 
when/firſt expoled, Hull Ale hath a 
brackiſh taſte, 

Claret very ſtrong expoſed in a 
ſpoon in 35, hours hard freezing be- 
came an iceall otit, it was ſoft, kept 
its former colour and ta{te, {oon dil- 
covering to the tongue of one who 
knew not whence 1t was, its nature, 
quality and kind. FLek 

Canary at the ſame time 1n a ſpoon 
expoled in 38. hours acquired on'its 
{urtace an excecding thin plate of ice 
as thin as the fineſt paper, . and pro- 
ceeded: no farther in tour days fol- 
lowing. 43513} 

Neither Claret nor Canary would 
ſhew the leaſt ſign of congelation in 
Tubes, - much leſs in Bottles. 

Two ounces of the beft ſpirit ' of 
Wine expoſed inan 'carthen pan did 
all evaporate in leſs then. 12, hours, 
bur the ſame quantity of- Brandeelefr 
near a ſpoonful of infipid ice withour 
any 


(12) 
_ any taſte of the ſpirit, which caſt in- 
_ tothe fire flamed not atall. I could 
diſcern no bubbles in this phlegma- 
tick ice, but having interpoled ir be- 


ewixt mine eye and a candle, it ma-* 


nifeſted many bubbles by its ſhadows, 
Qazere, whether this may not turn to 

rofit in colder Countries in reEity: 
ing ſpirits of Wine. 

We now come to conſiſtent bo- 
dies, and ſhall begin withanimals and 
their parts, 

Two eyes, the one of an Ox, the 
other ofa Sheep in one night were 
both totally frozen, the three hu- 
mors very :hard, not ſeparable one 
from another, neither ot them Dia- 
phanous, as naturally they are, and 
the Chryſtalline was as white as that 
of a whitings boil'd. The Tunicles, 
Fac and Muſcles were allo frozen, 
as appeared by their ſtifneſs, and by 
putting them into. cold water, The 
ice of the wateriſh and glaſly humors 
ſeemed to be made of flakes. 

A pint of Sheeps blood did freez 
at the top, and all the ſides of the 
diſh wherein *twas put, and was no- 
thing elſe but the ſerum of the _ 

is 
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This ice being ſeparated from the 
blood, and thaw'd at the fire, and 
then again expoſed congealed intoa 
ſeeming membranous ſubſtance, and 
was taken for ſuch by ſome that ſaw 
it, and ſo continued in a warm ſeaſon, 
and appeared in all reſpe&s a mem- 
brane. This alſo was ſeen and regi- 
fired in the Journal. The blood re- 
maining gave me no ſigns thar froſt 
had taken it, 

I difleted a Dog and a Cat, ha- 
ving lain dead in the open air, and 
found their entrails, nay the very 
heart ſtiff, and ſome little ice in the 
Ventricles of their hearts, and their 
Vena Cala, 

Milk ſoon freezeth into moſt white 
flakes of ice, retaining the proper 
taſte of Milk: theſe Fakes are ſoft 
and manifeſt not many bubbles, 

Several Eggs were expoſed, and 
both yolk and white in one night 
were hard frozen, They require a 
longer time to freez then Apples do. 
The beſt way to thaw them both is 
tolay them on Newcaftle-coal, or in a 
deep Cellar, Whether Eggs once 
frozen will produce Chicken or _ 


(14) 
I cannot ſay, but have been told by 
 gaod houſe:wives they will, Some 
affirm rbat Eggs and Apples put into 
water; the ice will be thawed within 
them, andthe ice appear on the ſhell 
and skin, *Tis true, it you hold eti- 
ther of them near the ſuriace of the 
water, they will ſoon gather a very 
thick cruit upon their out{ides, bur 
if you then break the one or cut the 
other, you ſhall ſee them full of ice, 
and the Eggs then poched will taſte 
very tough. So that this ice ſeems 
to be gathered from without, and nor 
to come from within. And. beſides if 
it did fo, they muſt needs loſe their 
weight, the contrary whereof will 
anon appear, But for the more 
ſurety I proceeded to this farther ex- 
periment. I immerſed 1n my Ci- 
ftern an Egg and an Apple two foot 
deep into water, and there ſuſpend- 
ed them with ſtrings-tied about them 
to- keep them from 1{inking for the 
{pace of 24. hours, and then took 
them-out and opened them, I could 
never obſerve in that time, though I 
often looked atthem,any ice on their 
outſides,.:and the. one being broken, 
and 
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and the other cut, were found both 
of them tull within of 1ce, 

The next order ſhall be Vege- 
tables, and of them a tew inſtances, 
cipecially of thoſe which are of a 
biring or ſowre taſte, Now tor the 
firſt 1 employed the roots of horſe- 
radd1th and Onions ( for other e- 
dible roots and plauts every. one 
knows will trecz ) which ſhewed the 
froſt had taken them by their raſte, 
and ice was found betwixt cach of the 
skins of the Onions reraining the raſte 
of the root ; yet I have obſerved Beer 
wherein Horſe-raddiſh and gardens 
Scurvigrais have been infuicd, . will 
not freez {o ſoon as other ſtronger 
Beer without them, | 

Oranges and Limons frozen have a 
tough and hard rind, their icy juices 
loſe -much of their genuine taſte z 
they were both: frozen hard in 26, 
hours ox a little moxe, -having a thick 
rinde, They as _ other fruits, when 
thawed; ſoon become rotten, .'and 
therefore the Fruiterers keeps them 
undex-ground in low Cellars, and 
cover them with ſtraw, as they. do 
their Apples, | 


Which 
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Which did expoſed in orie night 
freez throughout, If you cur one of 
them through the middle, *twill have 
on both the plains a moſt pure thin 
ice hardly diſcernable by the eye, 
but eaſily by the rotch; or: by ſcrae 
ping ir off with a knife, The cores of 
theſe Apples ſoon turn brown, and 

. begin their corruption there, 

Oyl expoſed did acquire the con- 
ſiſtency of butter melted and cool'd 
again; but in Caves. and Cellars I 
could never ſee it more then candy, 

Strong White-wine Vinegre did 
all ſoon treez in a Tube, and without 
any apparent bubbles. 

And to conclude without mentis 
oning Nuts, Bread, Butter, Cheeſe, 
Soap, and many other things which 
came under my trial, tis moſt cer- 
tain, that whatſoever hath any wate- 
riſh humidity in it, is capable of con- 
gelation : what are not you have in 
che next Paragraph. 

Having now done with what will 
freez, I ſhall briefly recount ſome 
things whereon the cold hath no ſuch 
effec. 

We mentioned before ſpirit of 
__ Wine, 


Wine, agdto it ſuch ſtrong waters 
as are made of it, viz, Aqua Mariz, 
Ce#leſtis, &c, and Canary Wines in 
larger veſſels, Secondly, the ſtrong 
Lees of Soap:boylers, and others 
made of other 1alts, to which refer 
the ſpirits. extracted from falt ; Yz- 
triol, Salt Petre, eAquafortis, and 
ſpirit of Sulphur, which laſt precipi- 
rated to the bottom of the Tube, a 
{mall quantity of powder very like in 
colour to Sulphur YVivuum, which be- 
mg ſeparated from the ſpirit (for 
nothing of that evaporated ) cracked 
between my teeth, and taſted like 
Brimſtone, and being put ito water, 
made it as white as Lac Sulphuris 


"doth, but 'rwould not flame, perhaps 


becauſe roo! much of irs ſirong acid 
ſpirit was mixed with it, Spiritof 
Soot afforded allo a precipitation or 
ſediment (* the ſpirit not congealing ) 
at the bottom of the Tube of a yel- 
lowiſh colour, but much bitterer 
then the ſpirit its ſelf, and inflamable 
alſo, 

But here *ris to be obſerved that the 
ſaid ſpirits that would not freez alone, 


| yet with the mixture of about 12, 
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parts of water, or leſs of ice, or 
{now, did freez throughout ; excepr 
the ſpirits of Salt, of Nitre, and 
Aqua fortis, which would not freez 
with thoſe quantities of water, ice, 
and ſnow. I intended to have tried 
them with a greater quantity of the 
ſaid ingredients, but. the weather 
failed me, 

Whether the ſalt water freez in 
the Sea, I cannot experimentally de- 
termine, but ſhall add what was told 
me by one that ſaid he had diſſolved 
ice in the Northern Seas, and found 
it very ſalt. 

The next propoſed was the figure 
of liquors frozen ; wherein I thall 
obſerve in general, that moſt of the 
liquors diftered one from another in 
their figures, and being permitted to 
| freez, and thaw often, they ſill res 
turned to the ſame figure, moſt 
whereof were branched, Alume 
appeared inlumps, Salt Petre, Tar- 
tar, milk, Ale, Wine, and Sal Ares 
-oniac 1n plates, and other liquors 
mentioned to freez into a very ſoft 
ice, ſeeming to be made up of ſmall 
globuli adhering each to other, Fair 
A watcr 
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water kelp and the frits reſembled ati 
oaken leaf, the leafie parts being ta; 
ker away, and the fibres- only re- 
maining, the zzterſtit;a being fill'd up 
with ſmoother ice, The middle rib 
(if I may fo ſay) as in plants was 
much bigger then the lateral ones, all 
which ſeemed but different ſizr:e, 
whoſe points extended towards the 
outſide of rhe veſſel containing the 
water, and made acute angles with 
the middle rib towards the lcfler end 
of the ſaid leaf. 

Concerning the figures of frozen 
Urine I ſhall ſay nothing, the accu- 
rate deſcription of curious Mr, Hook 
having fo fally and truly performed 
thar part of my task, 

Now as to the famous experiment 
of Quercetan, and affirmed by many 
other Chymiſts, I made experiments 
in theſe following Vegetables, Roſe- 
mary, Rue, Scurvigraſs, Mints, and 
Plantane, wherewith I thus proceed- 
ed, I mixed with + a pint of their 
diſtilled waters - or i of an ounce of 
their own falts, the Roſemary and 
Rue were calcined, and their falts 
extracted with their own waters, and 
Bb 2 then 
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then were added to their ſalts their 


own diftill'd waters in the above 
mentioned proportions. The glaſſes 
wherein the Rue. and Plantane were 
put,being ſeal'd with Hermes ſeal, and 
the other glaſles left open. The et- 
fe& was, that neither of them ſhew- 
cd the leaſt reſemblance of the plants, 
from which they were extracted, nei- 
ther figure nor ſhew of roots, ſtalks, 
branches nor leaves, ( but only a 
lump or heap of ſmall g/obulz) much 
leſs of flour or ſeed, Beſides the 
kelp frozen hath many fibres, which 
15 made the moſt of it of Alga MHartna, 
whole leaf is long and ſmooth with- 
out fibres in. it. This one thing [I 
cannot pretermit, that the ſented wa: 
ters ſeemed ,upon their thawing, to 
have acquired, and advanced much 
in their ſents, and eſpecially the 
Roſemary, . whole ſalt hath no ſmell, 
and its water but little ; yet thawed, 
they ſmelt. as firong almoſt as freſh 
leaves.rubb'd and [melr too, - 

A large. recipient was fill'd with 
water,, which-being frozen through- 
our, and the upper cruſt of the 1ce 


of 


broken, there appeared in the middle. 
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of it a multitude of thin /amzzg of ice, 
fome more ſome leſs wide, from 
which proceeded ſizz7ez, or teeth 
pointing inwards, and fer at pretty 
equal diſtances, ſo that the lamze 
and ſtirig reſembled very much ſo 
many combs placed in no order, ſome 
lying diretly, others obliquely, 
none tranſverſly, having intervals 
betwixt each of them ; berwixt ſome 
of them I could pur my finger with- 
out breaking the points of the ſ{zr:e : 
theſe combs were placed round abour 
a cavity in the middle ofthe receiver, 
ſufhicient to receive two of my fin- 
ers. 

In a flask filled competently with 
water, when 'twas frozen there ap- 
peared throughout the ice infinite f1l- 
ver-coloured bubbles, very like unto 
tailed hail-ſhor of ſeveral fizes, the 
largeſt about - of an inch long, where 
thickeſt, of the bigneſs of a great 
pins-head, others much leſs in all di- 
menſions, The points of them all 
looked outwards, and the bigger 
part inwards towards the Centre, 
where alſo were the largeſt, For 
there they would caſily admit a little 
b 3 pin 
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in into all their cavity, witbout the 
feaſt refiſkence, The figures of them 
were pretty regular, firſt a ſmall 
thread, and then a head as big -as a 
ſtor, and thence gradually ended in 
a point, Some of theſe were ſtraight, 
moſt a little crooked, There was a 
cavity in the centre of this ice filled 
with unfrozen water, from which T1 
could find multitudes .of cavities of 
bubbles, not fully formed. And in 
the more ſolid parts of the ice cur, 
you may diſcern them by a black ſpor 


where the hole enters into the cavity, 


All the ſame Phenomena appeared in 
a {econd trial, but that the bubbles 
were ſhorter and larger, and not ſa 
ſharp pointed. The like I alſo ob- 
ſerved in a Conical glaſs ſeal'd up, 
The next thing to be treated of, is 
the effects of freezing, wiz. the ex- 
panſion of liquors frozen, and conſe 
quently thereunto the* breaking of 
bodies wherein they are incloſed, 
All the liquors tried did ſenſibly in 
laſs Tubes riſe beyond my mark, bes 
tore the liquors could ſenfibly be dif- 
cerned to freez, and after roſe ſome- 
what higher with freezing, The 
us | hs height 
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height of the riſing I ſhall here ſer of 
a tew experiments, inſtead of many 
made ( having troubled your patience 
too long in the former Paragraphs ) 
in ſeveral procefſes, Vinegre and 
Urine roſe about half an inch, and 
Lees made with fſalrs of Roſemar 
kelp the frits about ; of an inch, So-' 
lutions of Alume and Copperas 
ſomewhat leſs, and in general the fa- 
line liquors leſs then water, which 
roſe a full inch, and ſmall Beer in a 
very narrow Tube four inches, bur 
water in the ſmall capillary Tubes 
could not be perceived, either to ex- 
pand its felf, and certainly not to 
freezat all, Oyl of Y:trl alone ( as 
hath been ſaid ) finks below the mark, 
Hot water put into a Tube firſt fink- 
eth till 'tis cold, and then riſeth be- 
fore it freez, 

Open-mouth'd glaſſes, ſuch as 


Beer-glaſles, &c. fill'd with water 


up to the brim, when trozen, the ice 
will manifeſtly riſe above the ſuper- 


. ficies, and make a ſolid triangle 


there, But narrow necked glaſles 
more plainly ſhew this riſing. In a 
flask filled with water four inches bes 
| Bb 4 low 
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low the mouth, the ice roſe above the 
mouth, and hung two inches with: 
outit. Andoncein a -Bolthead the 
ice role five inches above the water- 
mark, And here I ſhall briefly add 
two things, firſt, that it glaſſes be 
fill'd abour - full they ſeldom break, 
but if more they will for the moſt 
part break, Secondly, that round 
figured or ſpherical glaſſes for the 
moſt part break in an unitorm man- 
ner, 1 filld a Bolthead full to the 
neck, and ſtopr 1tat the top, which 
was 12.1nches diſtant trom the body, 
with a piece of melted candle, The 
ice roſe above three inches in the 
neck, and the glaſs brake in the thin: 
neſt part ofthe body, trom the point 
cf breaking, as from a pole,rhe cracks 
run as ſo many meridians, but un- 
equally diſtant cach fromother, and 
conſequently concurred not in an op- 
polite pole on the other ſide, beſides 
there was great difference in the 
length of thoſe cracks, none whereof 
went round the glaſs, In a flask 
thus crackt, in many places the cracks 
were very irregular inall the places, 
for ſome of them ran jrom their centres 
Wh upwards, 
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upwards, . others downwards, ſome 
ſomewhat parallel, bur moſt obli- 
quely, and few of them were conſi- 
derably ſtraight, Glaſs-bottles, and 
eſpecially ſtone Jugs keep very little, 
and the laſt no method in their break- 
ing ; the ſame alſo befals ſquare glaſ- 
ſes : woods follow their grain, and 
metals no order at all, 

And now I come to ſome remarks 
proceeding ( as Ifaid ) from this ex- 
panſion, viz, the breaking of the 
veſſels, or force of freezing, where» 
in allo you may take notice of that 
quality of cold, mentioned by the 
Poer, pezetrabile frigus, piercing 
where light comes nor, | 

Two Oval Boxes, the one of Box, 
the other of Maple ( both firm 
woods) containing each above two 
ounces of water, were fill'd full, and 
with ſcrews cloſed very faſt, both 
theſe Boxes were rended from the 
bottom to the top in one night, with 
gaps big enough to receive a barley 
corn into them ; theſe woods ſtretch 
bur little, and therefore break more 
ſurely, and. with larger rents then 
{otter wood will do. | 
| | Secondly, 


— 


Secondly, a Pepper Box of Laton 
made of Iron, covered with Tin, had 
- the neck broken off, and holes made 

in the top near the neck; and the 
bottom, where 'twas ſouldred, was 
ſo difſevered that water would eaſily 
run outthere, | 

Leaden pipes laid above ground 
were broken in many places, Onel 
ſaw 20, yards long broken in ſeven 
places, and another in my Cellar fix 
yards long broken in two places, I 
ſaw likewiſe in many places of this 
City Leaden pipes, above a foot 
deep under ground, broken in ſeve- 
ral parts, 

Cocks of Ciſterns, and other braſs 
Cocks, and alſo the barrels in pumps 
made of braſs or lead, uſually break 
with the froſt, = . 

I expoſed a Copper Box of a pear 
faſhion which Wl nk three od nar 
treezings, by reaſon of the great cx- 
tenfibility of that metal, bur at the 
fourth aſſay it crackt all along one 
fide of it, almoſt to the ſcrew. 

Next I tried a Cylindrical filver Ink- 
horn, bur that did bear five trials, 
and therein I could perceive neither 
FED crack; 
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crack, nor dilatation of its ſuperfi- 
cies, I intended to have tried it in a 
ſmall bottle, bur the weather fail'd 
me, [I expoſed alſo a round filver 
ball of the bigneſs of a large Nut, the 
filver became very ſenſibly extended 
toa larger ſuperficies, bur did not 
ſuffer any ſolution of irs continuity, 

Tobacco-pipes, and all earthen 
ware taking any froſt in their drying 
( before they are burnt ) become very 
brittle, and being pur into a ſtrong 
fire will certainly. break into many 
pieces, Tyles of houſes, and hard 
ones in buildings, ſcale and break 
off upon thawing, and thence 'tis that 
the Northern ſides of ſtone-buildings 
firſt decay, and moulder away, as 
tis moſt manifeſt in ancient magni= 
ficent ſtructures, 

Alablaſter and Marble having =7 
chinks in them, frequently br 
with froſt, and the Statuaries tell me, 
they never ſaw any ſolid Marble 
break : as for Flints, Paving-ſtones, 
precious ſtones, and ſach as will res 
ceivea poliſh, the bitumens, as Am- 
ber, Kennel-coal, &'c, Icould never 
lee any cffe& on them, th 
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The next effe& ſhall be that of ad- 
hzfion, concerning which take the 
following experiments, | 

A {ſmooth piece of ice was laid on a 
ſmooth; Table, and common: falt 
throwed upon it, the effe& was, that 
the ice ſtuck ſo firmly to it, thar it 
could not be ſevered trom the table, 
without breaking the ice into many 
{mall pieces; & 'twill continue in this 
cloſe cohzſion till the ſalt hath cor- 
roded through the 1ce to the very 
table ( making many holes in the ice ) 
and hath metted it to the very bot- 
com, Bur if you lay ſalt firſt upon 
the table, and ice upon it, then the 
ice ſticketh not, but thaweth. Theſe 


tollowing ſalts applied ( as before 


common falt was) \cauſe adhzſion 
to the table, but nog ſo firm as it, 
Viz, Kelp, Saudever, Sal Indus, Gem. 
Prunell/zand Armontac, and Pot:aſhes, 
but not Alume or Fztr:0l, 

, The next experiment of adhzfion 
was this; I held a nail betwixe my 
lips in the open air a very little ſpace, 
which-ſtuck ſo firmly;to. them, that I 
could not pull irthence without diffi- 
culty and pain, 719” | 
Tr; Another 


(29) 

. Another effeQis concentration of 
ſpirits and colours, Concerving the 
former you have already as much as I 
know, eſpecially in the Paragraph 
of freezing Beer and Ale. Concerns 
ing the latrex take theſe following 
trials, Cochanele was boiled in 


water to a very. high tincture, and 


frozen, and to twice four ounces of 
this decoion was added in one glaſs 
alittle ſpoontul. of ſpirit oft Wine, 
and in another as much. Sea, lalt-wa- 
ter, All theſe were frozen through- 
out, and every. part of this ice ſeems 
edto me of an equal colour, though 
the edges, as thinner and;,nearer, the 
light appeared, of a brighter colour 
(as they do untrozen ).burthe glaſſes 
being broken;..{hewed no diſcernable. 
difference inany: of .them,. neither. as 
to colour nor tafte., The, like trials. 
were made with Maddes. weed.and 
Indico,. and the ljit cels was the.ſame,, 
-..Secondly,-I expoſed a. pint. Par-, 
ringer full of, rhe; decoction of foot, 
which (the.air;xelaxing ,;did .. only, 
freez an, inch.thick, this continued; 
above a week conſiſtent ( in. 4 thaw-r 
Bip (raſan 1999 very {old.r; Fame; 
al that 


CRE” -X. 
that ſaw it judged it to be brown Su, 
gar Candy, the taſte whereof was 
near, if not altogether as ſtrong as 
the uncongealed liquor remaining at 
the bottom. And in another trial, 
when the whole was frozen, no con- 
centration was ſeen, But though it 
was not my hap to'find this effe@, my 
trials having been made in Vials, 
ſquare, Cylindrical or round, bo 
Mr. Hauk a worthy fellow of this So- 
ciety happily lighted on it, as you 
may perceive by his relation, and 
Schemes of his Glafles hereunto 'qgn- 
nexed.” | 


Some affirm as an effe& of freez- . 


ing, an addition of weight made'in 
the bodies frozen, but this affirmati- 
on anfwers not my'tr 
four Epps and four Apples fully fro- 
zen, 1tound the weigtit of them the 
fame when frozen,” and thawed; 4s 
they had before they were expoſed, 
each of the Eggs and Apples being 
weighed inthis triple ſtate borh ſeve- 
rally and joyntly, with the particu- 
lar weights I ſhall. not trouble you, 
Beſides rhat freezing adds no weight, 
*cis apparent in ſealed Glaſſes, from 
is: _ whence 


ials, For in 
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whence nothing can expire, . and by 
exa& ponderation of them, I could 
not perceive any the leaſt difference 
in weight in the ſaid triple ſtate; -This 
| tried ſeveral times with as much ex- 
a&neſs as poſhbly I could, and ill 
found the lame event, 

Another property of freezing is to 
render many bodies more friable and 
brittle, as moſt woods, as alſo Iron 
and Steel, as every one-knoweth that 
hath uſed Crosbows in froſty ſeafons, 
and fo likewiſe the bones of animals, 
and *tis commonly obſerved by Chis 
rurgions, that more men break their 
legs and arms in ſuch ſeaſons, then at 
any other time of the year, eſpecially 
ſuch who have been tainted with the 
Lues venerea, as Hildams lomewhere 
notes, | 
; I ſhall mg _— the effeds - 

reezin rangin m into g00 
and bad. F Th ed are the , 
preſerving bodies moſt ſubjeR to pu- 
trifation, healthineſs, and confirm- 
ing the tone of all animals, and thick- 
ning the hairs and furs of ſuch as have 
themyfatten ſome. Beſides it'exceed- 
ingly clears the air, and otherbodies, 
as 


CIP 
as 'tis manifeſt by the ſinking Sea- 
ſaltewarer before mentioned, as alſo 
by this that follows, namely, I took 
fix of the moſt muſty ſtone-Bottles I 
could procure, and competently filF'd 
them with water, which after freez- 
ing and 'thawing again, became as 
{weer as ever they were before, 

Bad efrecs are the killing and de- 
ſtroying animals, and vegetables by 
conigealing and ſtopping their vital 
and nouriſhing juices, rendring them 
totally. immovable, *Tis obſervable 
that in Greenland and Nova Zemila 
nothing but graſs grows, as -allo 
what was told me by Dr. Colizs the 
preſent Phyfician of the Emperor of 
Ruſsta, that no thorny plant” nor 
thiſtles grow in that Countrey. And 
this preſent year moſt of the Roſema- 
ry ad Sage about London was wholly 
deſtroyed, befides moſt of the more 
tender Plants, * - + 

- My fourth propofal was the pro- 
perties and qualities: of ice, ſome 
whereof my task engageth me to eru- 
merate only, ſuch are: its {lipperineſs, 
imoothneſs, hardneſs;: whereby and 
by its bulk and motion ir breaks down 
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bridges, '&«. its firmneſs and ſtrepgeh 
ro bear carriages, and burdens z its 
diaphaneity, which is much leis then 
the liquor of which 'tis made. For] 
could never diſcern any objec, 
though bur confuſedly, a foot beyond 
the cleareſt piece of ice, by reaſon of 
the many bubbles and luminous parts 
within it. Which bubbles ſhew on- 
ly ſhadows, 'bur the ice its ſelf inter- 
poſed betwixt your eye and a'candle, 
appears in many round: circles, from 
which proceeds many rays of light, 
four or five or more, in the form of 
a Star of about a ; ofan inch 1m dig- 
meter, which ſo glaſe your eyes, you 
can ſcarcely ſee any thing, but bright 
light and ſhadow... 

- 'As for its penetration and thick- 
neſs ſomething hath been ſaid above, 
to which I' ſhall add, thar I have 
{een the Thames ice of the thickneſs of 
eight inches, or more near the middle 
of the River, and on the fides much 
more,” And in Garden:walks: the 
earth frozen” near ' two foot deep, 
Whereas on” the ſides of 'the ſame 
walks, on @ richer- mould, the froſt 
did not reach much above one foot 
wy Ce: wi 5: and 
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and z, and Pipes of Lead have been 
broken above a foot under the ſur- 
face of the ground, I ſhall not men- 
tion the huge mountains of ice found 
in the moſt Northerly Seas, but pro- 
ceed to its weight, | 
. - Tis generally known, that ice 


{wims upon the water, But I have 


ſeen ſnow-balls moiſtened only with 
water, and then compreſſed with a 
ſtrong force, and afterwards frozen, 
to ſink : beſides the congealed oyl of 
Vitriol deſcends in water, and com- 
mon ice is frequently obſerved under 
water ; whether the ſolutions of ſalts 


frozen will fink, was by me forgot, 


ten to obſerve, and whether -coagu- 
lated oyl will fink-in unfrozen, as 
-Barthol:ine affirms, Some affirm that 
ſnow-balls hard preſſed, without ad- 
dition of water, will fink, bur expe- 
Tience teacheth me the contrary, 

' As for 1ts taQile: qualities, every 
one: knows” *tis colder then // water, 
which you may increaſe: by adding 
-ſaltunto it, or rather ſnow, 

-- Smell it hath none, bur it binds up 
that quality in-all,- but! moſt ſptritu- 
ous bodies, : which it alſo inſome dee 
grees refracts in them, __Laſt- 


35) | 

. Laſtly, ice yields both refle&ion 

and refraRion, whereot I ſhall ſpeak 
when I come to its uſes, 

My fifth head was lers and helps in 

freezing, which I ſhall brictly dif- 

patch, Thoſe beſides the North and 


 North-caſt winds, the abſence of the 


Sun, andthe higheſt parts of houſes 
or mountains, are the mixture of 
inow and ſalt (then which there's 
nothing more painfully and unſuffer- 
ably cold tro my lecling) as 15 appa- 
rant by the trick of freezing with 
ſnow and ſalt by the fire fide, as alſo 
by the ingenious way of making Er 
of ice, invented by an incomparable 
perſon, | 

Add hereunto, that water falling 
or thrown upon ice or ſnow, ſoon 
becomes congealed, A mixture alſo 
of ice beaten into powder, and mix- 
ed with common Sea-ſalt ( which is 
beſt. )or with Kelp, Alume, Vitri- 
ol or Nitre, And here note, that 
veſſels filld with water, and ſer 
in theſe mixtures, begin their freezs 
Ing at the bottom. of the liquor, and 
conſequently: are not ſo ſubject to be 
broken, as:thoſe are which are not 
46, Cc2 ſex 
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ſet in theſe mixtures, and that the 
water ri{eth higher with, then with- 
out them, [I find alſo, that oyl of 
Vitriol alone, mixed with ſnow or 
ice have the ſame effe&t, though not 
ſo powerful, 

One affirms, that Salt-peter dif- 
ſolved in water, and put into a Bolr: 
head, and long agitated, not only 
cools the hand exceedingly ( which 
15 very true) but alſo converts it to 
ice, yea, in the very Summer 
month, which anſwereth not my tri- 
al, though kept a whole hour in that 
agitation in the hardeſt feaſon, 
© This following Experiment alfol 
add, propoſed to me. 

I fill'd-a Bolt-head © containing a 
quart of water, and ſet it in an Iron 
pan, furrounding it on every fide 
with ſnow, which covered alfo part 
of the neck,” and then fer the Kettle 
over the fire, and took now and then 
the Bolt-head from the fire, whileſt 
the ſnow was thawing, bur. not the 
leaſt ſign of freezing appeared in the 
water put into the Bolt-head. 

" Or the helps of thawing, take 
this Experiment, I fer in the ſame 
m : Cellar 
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Cellar three pans full of jce, one on 
Newcaſile coal, a ſecond on ſand, a 
third on the carthen floor, they thaw- 
ed in the fame order they are menti- 
oned, which was thrice repeated, 
and once that placed on the coal did 
thaw, when the other continued 
their ice, Seal'd glaſſes ſeem nei- 
ther to promote or hinder this a of 
freezing, The ſame ſucceſs 1 had 
with Eggs and Apples in my Cellar. 
Thelaſt thing I ſhall Ipeak to is 


© the uſe of ice, you may therewith 


make a ſiphon, being faſhioned and 
applied as uſually fiphons are, and 
this will happen, whether you make 
it onecontinued piece of ice, or tWO 
contiguous ones, for in both the wa- 
ter will run exceeding faſt, and this 
ſiphon ſoon empties all the warer 
our. 

A ſecond uſe is for refraction, 
whereof Mr. Hook hath given you alz 
ready a learned demonſtration, And 
I having formed ſome ſmooth ice in- 
to various figures, like moſt of thoſe 
mentioned by the Dioptrick writers, 
the padre were the: very ſame as 
11 the like figured glaſſes ; but how 

| Cc 3 Des- 
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Des-Cartes made Dioptrick glaſſes of 


it Fknow not, eſpecially ro make uſe 
of them ; and laſtly you may make a 
ſpeculum of it, eſpecially if a piece of 
blacked paper be placed behind it, 
and if you hold a candle at a conveni- 
ent diſtance, there will appear very 
many ſpeculums to your eye, accord- 
ing to the number of the bubbles con- 
tained 1n the ice, Bur I could not 
obſerve any heat proceed from ice, 
though cut in the true figure for burn- 
ing-glafles, and expoſed in naked ice, 
bur frozen in ſpherical glaſſes 
*rwill heata little, © 


' I ſhall here ſubjoyn ſome propoſi- 
tions of learned ' Bartholizus, taken 
from his book De Nzve, being near 


to the former Argument, who af- | 


firms, 
' TI, Thatthe more ſubtile diſtilled 
ſpirits gain a clear ſplendor andelc- 
'gancy trom ſnow placed about them, 

2, Thatthe rays from ſnow new- 
ly fallen glitter, and excel ina kind 
of ſplendor wherewith- the eyes are 
datled, Both theſe are true; and _ 
OE OE ut 
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. but one common cauſe, viz. the multitude 


1 of refle108u5 cauſed by the infinite globu- 
= li, whereof every flake of ſyow coriſts. 

bs 3. That he law Cabbage growing 
= in his garden, putrifie on that part, 
"s which-was above the ſnow. 'Tu cer- 


X tain, that froſt alone, with or without 
| ſnow, hath this effe# os Cabbage, be- 


wg 7ng of the tribe of ſucculent plants, and 1 
ol obſerved, that this year 1644. our great 
| Houſeleek.or American Alces ( uſually 


% hung up tn houſes ) kept in aiz upper room, 
was totally deſtroy'd by the cold. And that 
Apples will ro: I have ſaid before, and 
Houſwifes to prevent the rotting of Ont- 
ons, commonly hang them up in their Kits 
chins, or keep them in Ovens, or ſome 
p. cloſe place. And this preſent year 1662, 
I ſaw at Mr, Boxes, the eminent Drug- 
giſts houſe, abundance of Squils or Sea- 
Onions quite rotten, they were laid not 
| 2 ax oper, but cloſe Garret, 
4 4, When ſnow melts by the Suns 
heat, copious vapours from the Earth 


: cloud the Sun, He ſboald rather have 

. ſatduaponrs. from the melted ſnaw, and 

4 = no wonder," that Vapours cloud the 
"»#R, | > WU R523 5h 

= *=.5;, Snow: melts and'falls off-from 

t Cc 4 Ivy. 
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ſome biting plants too, but find in them 
all the comrary to what 1s here aſſerted. 


Nay, no difference bath been otſerced | 


even in hoar froſis, which fall equally, 
&nd continues on all ſorts of Plants, 

6. He excludes not a ſmall porti- 
on of earth from ſnow, though pure, 
which, ſaith he, is manifeſt from 
diſtillation, This Experiment I bave 
found true by evaporation, which 18 tanta- 
mount to diftillation, and indeed atl 

_ melted ſnow leaves an earthy and foul ſet- 
ling behind it, 

7. Viſcoſity with ſoftneſs is great: 
er in new, then in old ſnow, and 
therefore *ris brought into a mals, 
Viſcoſity tz it 1 underſtand not, ts ſoft- 
neſs indeed is manifeſt toogby the tracks of 
beaſts, which appear more” fair, the ſnow 
z0t riſing on. the ſides of the tmpreſsion 
made by therr feet ( as it doth sn 014) but 
retains their perfeR charader. 

8. Watercrefſes and Scurvigraſs 
grow under the ſhow. in Gardens, 7 

#pprebend not that any Plant whatſoever 
grows at all in hard ſeaſons, my meaning 
Ry that xo Plant arquires any great 


er 


£5 


A . 
Ivy. 7 have obſerved all the: ſorts of © 
Totes, and ever-greens with us, and 
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| er bulk of quantity, but keeps at a ſtand 
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only, and this Country-men affirm of 
graſs and corn, 'and Geardiners of other 
Plants, *T1s true many Plants will upon 


- thawing ſhew a finer Verdure, and if 


warm weather preſently follow, all vege- 
tables will threve exceedingly, For how 
they ſhould thus grow when. therr nouriſh- 
ing liquor is cougeal'd, and conſequently 
become 1mmoGeable, 1 underſtand not. 

9, Air is included in Snow, which 
this way of mine to make (now, fully con- 
Uinceth, I took the whites of Eg 2s and 
beat them 112 the open air with a ſpoon, 
into a frothy conſiſterice, as women do to 
make their ſnow poſſets, and then taking 
a little of this (ubſtance, and laying it on 
a trencher, tt ſoon became plain flakes of 
ſazow, ſo that none that ſaw them could 
judge otherwiſe, Another accidental Ex- 
perement proves the ſame, for having 
put water into a Tube, and having long 
and ſtrongly agitated it, there aroſe many 
bubbles at the top, which ſoon freezing 
( my agitation ceaſing) became :;perfett 
ſzow, And now bauing here fet down 
the-pay of .counterfetting,. at leaſt; 1f wot 
of making ſyow, 1 will add howa pruins 
9 boar froſt aſſo1ay be zmitated; took 
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ſome biting plants too, but find tn them 
all the contrary to what 1s here aſſerted. 


Nay, no difference hath been otſerved | 


even in hoar froſis, which fall equally, 
&nd continues on all ſorts of Plants, 

6. He excludes not a ſmall porti- 
on of earth from ſnow, though pure, 
which, ſaith he, is manifeſt from 
diſtillation, This Experiment I have 
found true by evaporation, which 18 tanta- 
mount to diſtillation, and indeed all 
melted ſnow leaves an earthy and foul ſet- 
ling behind tt, | 

7. Viſcoſity with ſoftneſs is great: 
er in new, then in old ſnow, and 
therefore *ris brought into a mals, 
Viſcoſity ts it I underſtand not, its ſoft- 
neſs indeed is manifeſt too,oy the tracks of 
beaſts, which appear more fair, the ſnow 
not riſing on the ſides of the. mpreſs:01 
made by therr feet ( as it doth zn old) but 
retains their perfeft charaRer. 

8. Watercrefſes and Scurvigraſs 
grow under the ſnow. in Gardens. 7 
#pprehend not that any Plant whatſoever 
grows at all in hard ſeaſons, my meaning 
F, that wo Plant arquires any great- 
as > 3: 7 
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Ivy. 7 have obſerved all the ſorts of | 
Tvoies, and ever-greens with us, and 
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| er balk of quantity, but keeps at a ſtand 


only, and this Country-men affirm of 
graſs and corn, 'and Gardiners of other 
Plants, *T1s true many Plants will upon 


- thawing ſhew a finer Verdure, and if 


warm weather preſently follow, all vege- 
tables will threve exceedingly, For how 
they ſhould thus grow when. their nouriſh- 
zng liquor is cougead, and conſequently 
become emmoveable, 1 underſtand not. 

9, Air is included in Snow, which 
this way of mine to make ſnow, fully con- 
vinceth, I took the whites of Eggs and 
beat them in the open air with a ſpoon, 
into a frothy conſiſtenuce, as women do to 
make therr ſnow poſſets, and then taking 
a little of this ſubſtance, and laying it on 
a trencher, it ſoon became plain flakes of 
ſazow, ſo that none that ſaw them could 
judge otherwiſe, Another accidental Ex- 
periment proves the ſame, for having 
put water into a Tube, and having long 
and ſtrongly agitated it, there aroſe many 
bubbles at the top, which ſoon freezing 
( my agitation ceaſing ) became: perfett 
ſnow, And now bauing here ſet down 
the pay of .counterfetting, at leaſt; rf wot 
of making ſnow, 1 will add howa pruins 
#r boar froſt alſomay be zmitated; took 
4 
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& Pail filled with warm water, and hun 
over it Hair, Moſs, and a piece of Roſe- 
mary, now the atomical Vapours riſing 
from the water, fixing themſelues on the 
AMoſs, Hair and Roſemary, became on 
them a perfe8 hoar froſt, The like is 
dayly ſeen on the Beards and Hair of 
men and horſes, travelling in cold 
Winter nights or mornings, pro- 
ceeding from their breaths, ſteams 
of their bodies, or moiſt atoms of the 
Air, 7tried alſo to make hail with drops 
of water, but could ot hit on't, for they 
would never become white : Whence 'tis 
manifeſt, that hail is not drops of rain 

ſuffering glaciation inthe falling, as the 

received opinion of Philoſophers 
aſſerts, 

Io, Snow abounds with fat, Thrs 
I underſtand not, 

II, Snow with ice ſwims on wa- 
ter, This is a clear conſequence 
from the ſeventh aſſertion. 

I2, Snow-water boils meat ſooner, 
and makes the' fleſh whicer, 7 tr:ed 
this in fleſh and fiſb, but. could find no 
manifeſt difference, either to thetr ſooner 
boiling or whiteneſs, © | 

I3, Snow newly fallen hath no 

: taſte, 


a 
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taſte, but lying long on the ground; 


of © || or frozen, ſomewhat bites the tongue, 
” || My taſte was not ſo acute, as to diſtin- 
the (bb the biti h 

; gurſh the biting of one from the other. 
_ 'Tis true indeed, that ſnow frozen doth 
_ more affe# the tongue with its coldneſs, 
1d then ſnow alone. 

" 14, Worms are ſometimes found 


in ſnow. This neither my own obſerua- 


= tion, nor relation from others can make 
| out, 
on 15. From ſnow by a peculiar art, 
| x a ſalt of wonderful ſtrength is drawn. 
vi He ſaith not this of his own obſervation, 
" nor teacheth the way to extra## it. 
16, After much ſnow plenty of 
= Nuts, This frequently ſuits with the 
F Country-mans obſervation, but ma- 
" ny times fails, ſuch years allo coms 
monly produce plenty of Wheat, 
af other ſeaſons concurring, 
6 I ſhall here alſo inlert two re- 
marks out of the ſame Authors con- 
2 cerning freezing. The one - is, that 
the great Duke of Tuſcary diſtilled 
id ſpirit from Wine, only by putting 
now upon the Alembick, withour 


| help of fire, The ſecond, : that the 
P Duke of 24aut#a had a powder Ly 
; | ſoon 
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ſoon congealed water into ice, even 
in the Summer, | 
. . And toconclude, take theſe gene; 
ral obſervations made by the com. 
mand of the Royal Society, with 
Weather-glaſles fram'd after the 1a; 
lian mode, and fill'd in part with 
tinged ſpirit of Wine, Which I 
ſhall deliver briefly and in groſs, and 
not each days alteration apartz I 
took then two of the ſaid glaſſes of 
equal dimenſions, as near as might 
be, and fill'd them' with the ſame 
ſpirit of Wine, one of them 1 placed 
in my Study-window, - ſtanding 
North-weſt, the other in Mr. Pul- 
leyus Warehouſe under St. Pauls- 
Church, and choſe there a ſmall re- 
ceſs or room, which was moſt res 
mote from the entrance, and the 
warmeſt in. the whole Warehouſe ; 
both the glaſſes were fetled in their 
ſtations the 15. of Ofobey 1662. the 
1pirit in both having the alticude of 
three inches juſt, When'the glaſs in 
my Study was depreſs'd, by the cold, 
an inch, I went and obſerved that in 
the Warehouſe to have received no 
manifeſt change in its ſtation, - And 
at 


at a ſecond viſit the ſpirit was depref- 


ſed < of an. inch below, when thar 
above-ground was _ depreſſed near 
rwo inches, And during the long 
continuance of all that hard Winter, 
it never deſcended above of an inch; 
and never was higher there then three 
inches and: z ina mild ſeaſon in April 
following, :by which time the papers 
fixedto the glaſs, and whereon were 
fixed the degrees, was quite rotten, 
and the characters. ſcarcely legible, 
And art the:\ame time, that in my 
Study was raiſed to four inches 2.: By 
which it appears, that the ſaid 
Warehouſe was in the coldeſt ſeaſon 
as warm as ina mild arch, for at 
that ſtation the - glaſs in. my Study 
ſtood, commonly betwixt - two inch- 
es and 2,and 5. And {o:indeedthis 
place appeared to onethar wenrinto 
it at the coldeſt ſeaſon,” -' And to this 
purpole I'ſeveral timesfent in at night 
my hardeſt frozen liquors, which 
were conſtantly thawed inthe morn- 
ing, though it freeze exceeding hard 


- above ground. CODINEITC © | 


- Theglaſs in my Study, after two 
days hard freezing, 'was funk below 
| _y 
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my marks, . into the. very. ball, ſo 
that I could make no farther oblex- 
vations concerning the cold above 
ground. | 

:From the former obſervations, 
that popular error js manifeſtly re- 
fured, viz, that Cellars and - Subter- 
raneous places are hotter in.the Vin- 

ter then in the Summer, which 

'though they appear ſo.to, us, becauſe 
they warm us in the Winter, and 
cool us.in the: Summer,: yet; they are 
not ſo in themſelves, for-it. appears 
by the former: Experiment, that in 
the coldeſt ſeaſon. the ſpirit was de- 
preſſed to two inches and 5, and roſ 
in April to 33, and no. doubt would 
have riſen about 4 of an inch higher, 
had it continued-_there till the hotteſt 
ſeaſon of the year, bas ,s 

One thing more I obſerved, w:z. 
that the tinged: ſpirit of Vane had in 
this ſubterraneous Vault totally loſt 
its:colour, whereas that tn my Study 

(two years after ). ſtill retains its 

former tinRure, 1 | 

Since the printing of the foregoing - 

Papers, viz; 1664, {there-being no 

hots i0.-6aglend: 3663. ). 1 made 

| thele 
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theſe following Experiments, - 

-: Finding the third of Faxuary the 
ſeaſon diſpoled to freezing, I expoſed 
a Pint bortle of- Claret, and a glaſs- 
Cane filled with Canary, a ſolution 
of Sal Gem, Train-oyl, and.the Oyl 
of Frau muſe, and on the fourth of 
the ſame month, the night being the 
coldeſt and: ſharpeſt that 1 ever felr, 
(which all I ſpake with the next day 
confirmed ); the! wind then blowing 
hard at South-weſt, I found-in the 
morning all the liquors frozen, ex- 
cept the Sal.Gem expoled. in an earths 
en pan, which ſhewed at.the bottom 
of the diſh ſome ſeemingly Cry ſtal- 
lized ſalt, the-oyl of the ſaid fruit 
became very friable, and of a milky 
white colour,. but the Train-oyl only 
loſt: its fluidity, and became of the 
conſiſtence; of {oft greele. And the 
ſame-night a bottle of the Rheniſh 
Wine, called Backrag, and another 
af-luſty VWhite-wine, ſtanding in a 
room a ſtory high, expoſed to the 
ſaid wind, had- moſt of the Wine 
frozen in them; the ices whereof be- 
ing .taken out, - taſted ſomewhat 
weaker then the Wine it ſelf, an 
C113 . ne 


2) 
the ſame things happened tho {ixth 
nightof the ſame month; Ir is ts be 


oblerved, thar- the ' pint-of 'Clartee; 


and the Sack inthe -rube,- were both 
frozen throughoue-theſe two' nights, 


andafter their- (ogbls Freezing and | 


thawing they loft nothing"6f their 
;;.colour,; and#fte 33 na Lie 
larer- being; g- iron!" Brg 
Wine, tough coſe ſu d-v i 
ation and: — for! three! 
rogetho#, yer in allthatitime ſuffered 
nomaniteſt alrerarion, bur 2appear- 
ed the fame rofenpe; "as: when it'was 
expoſed,!! if colour 5 3” "raſte,” and 
Rrongthy ' 1211773991 910! 134 
MSa>the. cohechitfation of colour! 
ed | rs; 'Mfr, -Haik ſhewed tian 
Oval plaſs; - having arone/end hat 
row Cane above ati indlifong; | 
filled:wirh-"water, - ig with [ox 
chineel;i frozen cheophoN, the'ice 
roundabout, rows  fdes'of the 
glaſs, 'ſhewed whotly*olourleſs;/ but 
that inthe midſt was'of a8 exec 
bigh'dye;//bur the ite'thiart was'ta 
w the neek of the plaſey' was ilighely 
ont with 2 ſcarlet live, "Hete@p- 
aving\onie4 Hadks by me, put 
into 
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into one a ſtrong' deeoRion of Cos 
chineel; -and'inro another. a like de» 
__ of Soot, which being expox. 

ro theair, and incompaſied ina 
veſſel withſ{now and alt;* they did 
freez to the-thickneſs' of-.an .inch or 
more; andthe air then' beginning ro 
relax, I broke'the flasks;* and the des 
ſolved ice yielded a water totally co« 
loutleſs, - I' made alſo:an; Expert 
ment with'a very ſtrong decoR@ion of 
Gentian roots, -which being: expoſed 
ite four ounce vial, the>ice thereof 
had a far deeper colour, and bitterer 
taſte ini the' middle, and towards the 
bottom, then-towards 'the outfides 


And whereas Barclay: relates, that 
King James being in Denmark to fetch 
his Queen thence, in the-VVinter ſea- 
ſon had his'noſe and ears in danger of 
Gangreening, which being timely 
perceived by ſome of the King of 
Denmarks Nobility, they: cauſed the 
parts to be rubbed with ſnow, and ſa 
the "danger was avoided; the ſame 
travellers/ affirm, that in the Nor- 
thern parts, where men become ſtiff 
With cold, and almoſt frozen to 
| Dd - death 
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death, thatthey' rub the)fr6zea pargs 


with ſnow,: ot:clſe caſtthe,whole bp- 


dy.into water.: by which means the 
whole body is.cruſted over-with age, 
as Eggs: and Apples-ar6, ;i-as if the 
freezing Axams did pals iromuhe bo- 
dy 'frozeiv-ifto the 'water_os ſnow, 
end-this -way: -of {curing -Gangreens 
from cold,: Sernerim: dom ———_— 
Fomake ſome Expetimem herxeoh, 1 
expoſed fleſh rand: fiſhy and. foung, 
thatby imnicding; them; into water, 
they: ſoon ibecame more; limber, and 
flexible, Land more ceſily- yielding iq 
the knife,” and  compaſled. . with a 
cruſt -obice of the - thickneſs of abgur 
half a crown, manifeſt tokens; of 
their thawivg,. and; hging,;cut,.. they 
diſcovered.nothing Of. ice. in them; 
This for marecertainty,,;I, ofren rei 
terated, as allo. in Eggs and Apples, 
above a dozen times, and; never fails 
ed of unthawing them þy this way, 
*Tisto be noted, if yqu. jmmerſe the 
feſh, fiſh, eggs, or apples; deep jth 
to:the water,.no ice will :appear oft 
their outfides,:. but . only - when you 
hold them neer the ſurface of the way 
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ti: As to the'Perſiay Experiment men- 
tioned! by" Olzar:m, of: making huge 
heaps of1ce to be preſerved for cools 
ihg of their drinks, I oblerved, that 


by pouring water into/ah open Pan; 


or mto:a Flask gradually, ſome- at 
onetime; fome at another, I could 
quicklyi'freez by this way a. whole 
Flasktull;;: when near halt of -a Flask 
filled ar one; though helped by art 
was unfrozen. I obſerved alſo, that 
the ' ditches berwixt Southwark and 
_— had acquired an exceeding 
thickneſs of ice, cauſed by the flow- 
ing of the water in. them at full Tide, 
for new water being brought in-by 
the Tide, was there congeal'd tothe 
thickneſs of fome inches every ebbing 
and flowivg, Iobferved alſo the ice 
on--the 'banks of Thames above  wwo 
yards thick ; the inhabitants told me 
they 'had'ſeen it three or four: yards 
thick, which thus came to pals; the 
Tide flowing in, and meeting with 

reat flakesof ice, drove. them tothe 

atiks, 'and"lodged ther: on the ice 
there frozen,. which: flakes | uniting 
there with” the former ice; raiſed ir 
to that exceſſive height ar- thicknels. 
Dd2 Beſides 
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| Beſides every .one may; obſerve in 


London Streets, and elſewhere, in 
Chanels where no conſtant current 
is, that water coming from the hou- 
fes, ſoon fall the Chanels with thick 
ice, for running but a little at a time, 
it freezethalmoit as faſt as it cometh 
thicher, Nay, I have ſeen ice of 
ſome yards thickneſs in ſuch places, 
where a (mall rill or ſtream of water 
pemly talls on the fide of a hill. 

Amongſt thoſe things that ' will 
freez, Mortar and Plaiſter of Paris 
were omitted, and thence.'tis that 
Plaiſterers and Bricklayers- play all 
'the Winter, | 

My Lord Perulam in his natural 


Hiſtory (and ſome from him have 


affirmed to me ) that Apples and 
Eggs covered witha wet cloath, will 
ac. rat bur TI find no difference in 
thoſe that are-thus covered, and them 
that are nor. 

; .. Add to thoſe that fink upon con- 
mm all oyls from Animals, and 
rom Vegetables, that arc :extrated 
by expreſſion or boiling, - - 
 Addtothoſe that freez not water 
and Sugar boiled to the confiſtence af 
Def Ct a 
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a'Syrup, and alſo all other Syrups; - 
none whereof I could ever take no 
tice,. or learn by others, that they 
would freez, *Tis true, that water 
having: an equal quantity' of Sugar 
diflolved in it will freez,- but with 
a little more mixed therewith, freez- 
eth-not, 

- To try the effect of cold upon 
Loadſtones, - I expoſed - ſeveral of 
them in the open Air, and alſo with- 
in rooms inthe moſt ſevere weather, 
the needle being kept in a warm 
place, Arother times I expoſed the 
needle to the cold air, keeping the 
tones warm, at other times both 
were expoſed, but in none of my Ex- 
periments could I conclude any thing 
certain totheir attraQive faculty, for 
the ſphere of their a&iviry was found 
to be ſometimes greater, and ſome- 
times leſs, to a conſiderable differ- 
ence, inten ſeveral good ſtones im- 
ployed for this purpole. 

I eflayed alſo to find out a ſtandard 
of cold, whereby to fir the tinged 
ſpirit of Wine for the Weather-glaſ- 
ſes, and to that end made uſe of 
Conduit water, andthe diſtilled was 
 *" W@&F3 £crs 


ters of. Plattatie, » Poppies, | Blacks 
Cherry, Nightſhade,:-Scurvigraſs; 
and Horſe-raddiſh ; all which were 
firſt placed inthe ſafe room where 
_ a firewas kept, and*then :removed, 
and meaſured out into ſpoons in equal 
quanticies, and alſo a'drop of them 
dropt on the ſame bench, but.chough 
this was often tried, I could [nor 
make anyſure inference from them, 
only I obſerved that the black-Cherty 
water did:for the moſt part freez 
firſt, bur the other with very great 
uncertainty, / The Horſe-raddiſh-and 
Scurvigraſs'waters were for the moſt 
part froze laſt, 'The beſt way to dif- 
cover the very beginnivg- of freezing 
of liquors, is to move's Pin or Needle 
through-the liquors,” whereby the ice 
will be raiſed, 'and become diſcern» 
able, when the 'naked eye can diſco» 
ver noneatall, '' - - OY 14..4 
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ou I. Page 9,10,1T, & 
9 * 

A the Ball or Egg. 

B C theStem. 


D the little Aqueous Cylin- 
der. 


| Figure 2. the open Weather. 
glaſs mentioned pag. 24, & 43. 


. - Figure 3. the ſeald Wea- | 
ther-glaſs or Thermoſcope 
mentioned pag. 24, 55, $6. 


Figure 4, the Barometer or 
Mercurial Standard placed in a ' 
FrameB B mentioned pag. 25. 


Figure 5. an Inſtrument 
mentioned pag. 93. : 

A the Vial. 

BC the Pipe cemented into 
the neck of the Vial, open at C 
and ſeal'dat B. 


Figure 6. pag. 97. 

A the Bolt-head. 

B the ſmall Stem, 

BC the Cylinder of water 
inclos'd, fd 


Figure 75 p4g, 107. 
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